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ABSTRACT

This report summarizes the activities of the Umatilla Basin Natural
Production Monitoring and Evaluation Project from September 30, 1993 to
September 29, 1994. This program was funded by Bonneville Power
Administration and is managed under the Fisheries Program, Department of
Natural Resources, Confederated Tribes of the Umatilla Indian Reservation.

A total of 39.4 miles of stream habitat was inventoried on the Umatilla
River, Squaw Creek, Camp Creek, and an un-named tributary of Camp
Creek. The overall habitat quality of the Umatilla River and Squaw Creek
was classified as poor. The overall habitat quality of Camp Creek and the
un-named tributary was fair.

Fish surveys (removal method) were conducted on the streams
inventoried for habitat. A total of 565 of 4,928 habitat units were sampled
for fish using backpack electrofishers. The total population estimate of
salmon and trout in all streams sampled was 74,972, and density was
0.0799/m2. The following number of fish species were captured: 6,400
naturally produced rainbow/steelhead (Oncoryhnchus mykiss), 4 1 hatchery
steelhead, 1,677 natural chinook salmon (0. tshawytscha), 89 natural coho
salmon (0. kisutch), one bull trout (Salvelinus  confluentus), 1,317 northern
squawfish (Ptychocheilus oregonensis), and 96 mountain whitefish
(Prosopium williamsoni). The following number of fish species were visually
estimated: 44,259 speckled date (Rhinichthys oscuZus), 28,737 redside shiner
(Richardsonius balteatus), 16,859 sculpin (Cottus spp.), 8,276 chiselmouth
chub (Acrocheilus  alutaceus), 4,949 sucker (Catostomus spp.), and four
brown bullhead (Zctalurus  nebulosus).  No fish were captured from the
following river sections; the un-named tributary of Camp Creek, and
upstream from river Mile (RM) 3.1 (passage barrier) of Camp Creek. No
salmonids were captured in the mainstem Umatilla River from RM 56.1 to
RM 60.6.

Forty permanent index sites were established to monitor relative
species abundance. Each site was electrofished in the spring, summer, and
fall. A total of 44 additional presence/absence surveys were conducted
during one or more of the three time periods. In addition to the species
listed above, the following species were also captured: smallmouth bass
(Micropterus dolomieui), carp (Cyprinus carpio), bluegill (Lepomis
macrochirus), and mosquitofish (Gambusia a@nis).  A total of 17 fish
passage barriers (partial and complete) were documented. -
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During escapement surveys, 117 summer steelhead redds (2.0
redds/mile) were enumerated and flagged along 57.1 miles of stream.
Seventy-four spring chinook salmon redds (1.43 redds/mile) were enumerated
and flagged and 113 carcasses were sampled along 51.8 miles of the Umatilla
River and tributaries. Of the 240 spring chinook salmon released above
Three Mile Falls Dam, 47.1% were recovered during escapement surveys
and 37.6% of the adipose clipped, coded wire tagged fish released above the
Dam were recovered. Survival to spawning above Pendleton, based on
sampling of carcasses, averaged 82.3% with highest survivals in headwater
areas, where water temperatures were coldest, and lowest survival rates
downriver where water temperatures often exceed 21°C.

Forty-four coho salmon redds were enumerated and flagged above
Three Mile Falls Dam and 14 coho and one fall chinook salmon carcass
sampled along 42.0 miles of stream. Below the dam, 50 fall chinook and
122 coho salmon carcasses were sampled..

The Umatilla River rotary screw trap, RM 79.5, operated 245 out of
277 days from October 10, 1993 through July 7, 1994, and captured 2,413
juvenile rainbow/steelhead, and 5,162 juvenile spring chinook salmon. The
mean trap efficiency estimate was 12% for juvenile rainbow/steelhead and
36% for juvenile chinook salmon. The Meacham Creek rotary screw trap
(RM 1.5) operated 183 out of 190 days from December 12, 1993 through
June 22, 1994 and captured 4,959 juvenile rainbow/steelhead and 832
juvenile spring chinook. The mean trap efficiency estimate was 14% for
juvenile steelhead and 36% for juvenile chinook. The pipe trap in Squaw
Creek (RM - 1) operated 185 out of 201 days from December 4, 1993
through June 22, 1994 and captured 1,903 juvenile rainbow/steelhead and 46
juvenile chinook. The mean trap efficiency estimate was 24% for
rainbow/steelhead and 22% for chinook. In addition, a total of 142 bull
trout, 64 mountain whitefish, 7,469 redside shiners, 720 suckers,
approximately 26,000 date,  1,202 ‘sculpin, and 794 squaw fish were captured
at the three traps sites combined.

During a five day evaluation of the WEID Canal juvenile bypass
facility, a total of 23 naturally produced spring chinook salmon, 369 hatchery
produced spring chinook salmon, and 124 naturally produced
rainbow/steelhead were enumerated. Estimation of the salmonid emigration
appears feasible at the WEID facility, but would be very labor intensive.

Harvest monitors logged 128 survey hours and conducted 20 angler
interviews among five survey sections during the Tribal steelhead fishing
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season. Surveys began April 1, 1994 and continued through May 2, 1994.
No steelhead were observed in the creel. During telephone interviews,
anglers reported catching 30 steelhead. Because no steelhead were observed
in the creel, it was impossible to expand effort and catch rate data gathered
during the survey. There was no chinook salmon fishery in the Umatilla
River during 1994 because of the low number of returning adults.

Analysis of scales indicated that 49.2% of the Umatilla River naturally
produced summer steelhead returning to spawn in 1994 were from the 1989
brood year and 41.3 % were from the 1990 brood. Over 79 % of the natural
steelhead had spent two years rearing in freshwater, and 17.5% had reared
for three years before emigration. The ages of juvenile rainbow/steelhead
sampled during fish inventories ranged from 0 to 4 and from 87.8 % -98.3 %
of rainbow/steelhead present in tributaries sampled were age 0 or 1.
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INTRODUCTION

The Umatilla Basin Natural Production Monitoring and Evaluation
Project is funded by Bonneville Power Administration as directed by section
4(h) of the Pacific Northwest Electric Power Planning and Conservation Act
of 1980 (P.L. 96-501) and pursuant of measure 703 (F)(l)(b) of the
Northwest Power Planning Council’s Columbia River Basin Fish and Wildlife
Program (NPPC 1987). This report summarizes work completed during the
contract year September 30, 1993 through September 29, 1994. Work was
conducted by the Fisheries Program, Department of Natural Resources,
Confederated Tribes of the Umatilla Indian Reservation (CTUIR). This
project is one of several subprojects of the Umatilla River Basin Fisheries
Restoration Master Plan (CTUIR 1984, Oregon Department of Fish and
Wildlife, ODFW, 1986) orchestrated to rehabilitate salmon and steelhead
runs; subprojects include:

Natural Production Monitoring and Evaluation (this project);
Watershed Enhancement and Rehabilitation;
Hatchery Construction and Operations;
Satellite Facility Construction and Operations for Juvenile Acclimation

and Release and Adult Holding and Spawning;
Trapping and Hauling of Juvenile and Adult Salmonids Around De-

watered Reaches Below Irrigation Diversions;
Juvenile Passage Facility Construction and Operation;
Juvenile Passage Facility Evaluations;
Adult Passage Facility Construction and Operation;
Adult Passage Facility Evaluations, and
Flow Augmentation to Increase Instream Flows Below Irrigation

Diversions.

The Umatilla River Basin Fisheries Restoration Master Plan identified the
following three critical uncertainties that the Umatilla Basin Natural
Production Monitoring and Evaluation project will address:

1) What is the observed natural production success and estimated
natural production potential for spring chinook, fall chinook and coho
salmon, and summer steelhead in the Umatilla River Basin?
2) Will supplementation enhance summer steelhead?
3) What extent will supplementation impact the genetic diversity and
life history characteristics of native steelhead and resident trout?
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The goal of the Umatilla Basin Natural Production Monitoring and
Evaluation Project is to evaluate the implementation of the Umatilla Basin
Fisheries Recovery Master Plan with respect to natural production, Tribal
harvest, and genetic and ecological risk. Project objectives are listed below:

Objective 1. Estimate the amount and suitability of existing and
potential spawning and rearing habitat for summer steelhead, spring
and fall chinook salmon, and coho salmon

Objective 2. Determine species distribution, composition, abundance
and densities of salmonids throughout the Umatilla River Basin.

Objective 3. Determine natural spawning success, spawning habitat
utilization, prespawning mortality and the number of redds per adult
anadromous salmonid passed above Three Mile Falls Dam by species.

Objective 4. Estimate natural smolt production and survival rates of
anadromous salmonids at various life history stages.

Objective 5. Estimate Tribal harvest of adult salmon and steelhead
returning to the Umatilla River Basin.

Objective 6. Determine salmonid  age and growth.

Objective 7. Determine the genetic and ecological effects of
supplementation on native steelhead and resident trout (this objective
was not directly addressed in 1993-94).

Objective 8. Determine if hatchery supplementation enhances
production of natural steelhead (this objective was not directly
addressed in 1993-94).

The approach to the Umatilla Basin Natural Production Monitoring and
Evaluation plan includes three phases. Phase one includes collecting baseline
data relating to life histories, distribution, abundance, survival, natural
production, habitat and the potential for the natural production of salmonids.
Phase two involves intensive adaptive management and the development of a
streamlined monitoring program to be developed and tested through
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completion of tasks in phase one. Phase three consists of risk containment
monitoring where the monitoring program will be employed. Phase one of
the Umatilla Basin Natural Production Monitoring and Evaluation plan is
scheduled for 1992-97. Phases two and three are scheduled to begin in 1997
and 2004 respectively.

DESCRIPTION OF PROJECT AREA

Summer steelhead, chinook and coho salmon were abundant in the
Umatilla River prior to the 1900’s. Irrigation and agricultural development
throughout the basin in the early 1900’s is believed to be the primary cause
of the decline of steelhead and the extinction of salmon (Bureau of
Reclamation 1988). Since 1855, aquatic and riparian habitats have been
degraded through irrigation diversions, .water extractions, channelization,
livestock grazing, logging, agriculture and urban development (NPPC l987).

The Umatilla River Basin in northeast Oregon comprises 1,465,600
acres of the 6,400,OOO  acres of ceded CTUIR land (Appendix A, Figure A-l,
A-2). The Umatilla River originates on the west slope of the Blue
Mountains, east of Pendleton, and flows 115 miles in a northwesterly
direction to the Columbia River at RM 289. The Umatilla River Basin,
hydrologic unit number 17070103 (USGS 1989),  has a drainage area of
2,290 square miles. The mouth of the Umatilla River at Umatilla, Oregon is
at approximately 270 feet elevation above mean sea level. The headwaters
are as high as 4,950 feet. Annual precipitation averages 10 inches/year at
Umatilla to 50 inches/year in the headwaters (Taylor 1993).

The basin can be roughly divided into two physiographic regions. The
lower river, west of Pendleton, has cut a low valley into a broad upland plain
called the Deschutes-Umatilla Plateau. Parent geologic materials of the plain
are dominated by multiple layers of middle Miocene basalt flows,
specifically, the Wanapum and Grand Ronde Basalts, originating 14 to 17
million years ago. Basalt bedrock outcroppings are common in the river
channel and act as hydraulic controls that delay the deepening of the river
channel and valley floor. On top of the Miocene basalts are Pleistocene and
Holocene loess, alluvial and glaciofluvial deposits (NPPC 1990, Walker and
MacLeod 1991). Currently, vegetation on the broad Deschutes-Umatilla
Plateau include dryland crops and sagebrush-grass communities.
Historically, deciduous trees were abundant in riparian areas on the valley
floor; however, landuse  practices over the last hundred years have cleared
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most of these areas for irrigated agricultural and urban uses. Approximately
70 percent of riparian areas in the Umatilla River Basin were reported to be
in need of improvement (ODFW 1987).

The region east of Pendleton is dominated by foot hills and the Blue
Mountains. The Blue Mountains were created by lifting, faulting and folding
of volcanic, sedimentary and metamorphic rock. The middle Miocene basalts
of the lower river are also the dominant parent materials in the headwaters.
The river and streams have cut steep-sided canyons into the layers of rock
that form the higher elevations of the Blue Mountains. Exposed basalt
fractures into blocks and plates while unexposed layers remain fairly
impervious to water (Walker and MacLeod  1991). The combination of steep
canyon walls and impervious bedrock lends to poor ground water recharge
(NPPC 1990). U.S. Geological Service flow data from 1904 through 1994
show stream hydrographs that reflect the various features of the basin as
described above. High flows regularly occur during rain storms and snow
melt conditions. Extreme low flows are common during summer and dry
conditions. This effect is less pronounced in the near pristine North Fork
Umatilla Wilderness Area, apparently because of the lack of human
disturbance, higher elevation of the headwaters, developed soils, large woody
debris and climax plant communities. Vegetation distribution patterns
upstream from Pendleton are typical for the Blue Mountains. Grasses and
small shrubs dominate the drier, south facing slopes. Conifers dominate the
north facing slopes, higher elevations. and moderately wet areas.

MATERIALS AND METHODS

HABITAT AND FISH INVENTORY

Knowing the quality and quantity of salmonid spawning and rearing
habitat provides an indication of the total natural production potential of the
basin (Objective 1). The principal measurable factors influencing presence
and abundance of salmonids are expected to include stream flow, water
temperature, water chemistry, cover, food and space. Monitoring habitat
quality provides a baseline to monitor changes occurring seasonally as well as
during watershed restoration or degradation. We examined historical flow
and temperature data, and began monitoring temperatures intensively and
inventorying aquatic habitat throughout the Umatilla River Basin. By
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combining habitat surveys with fish inventories, we can further refine our
knowledge and understanding of what is currently and potentially available in
the basin. Measured habitat features will be examined in relation to salmonid
distribution, abundance, growth and survival as surveys are completed during
the next two years.

Flows
We examined correlations between flows and the number of adult

natural summer steelhead returning to the Umatilla River two years later for
16 years of flow and return records (Hubbard et al. 1993 and other U.S.
Geological Survey flow data records obtained from, Suzanne Miller, personal
communication, U.S. Geological Survey, Portland, 1993). The number of
returning adult natural steelhead was compared to mean annual and monthly
flows at the Umatilla gage (RM 1.2). The flow year and steelhead return
years are designated differently by convention and can be confusing. For
example, the comparison between flows in water year 1990 (October 1989 to
September 1990) and steelhead returns in 1992 (fall 1992 through spring
1993) was denoted as a two year lag. However, the actual number of
months between spring flows during juvenile emigration and when the adult
steelhead actually returned to the river would have been closer to 30 to 36
rather than 24 months. Correlation coefficients were calculated by using
Pearson’s product-moment correlation (Zarr 1984).

TemDeratures
CTUIR, , U.S. Forest Service (USFS) and Bureau of Reclamation

coordinated the deployment of 32 thermographs and four Hydromet stations
in the Umatilla River Basin to maximize consistency and coverage without
duplicating effort; data was shared by all cooperators as requested. Specifics
regarding the location and deployment of these thermographs are summarized
in Appendix C, Tables C-l through C-5. CTUIR thermographs were
initialized in the lab and deployed in the field during November 1993. In
August of 1994, we downloaded the data and re-deployed the units in the
field with the use of a portable computer. New batteries were installed and
the seals and clamps were cleaned inspected and changed as needed.
Thermographs were sealed inside a water proof housing which was- placed
inside a small cage made of expanded steel. Steel chains or cables anchored
the units to a large tree or boulder on the bank. Thermographs and cables
were concealed to minimize the probability of tampering by the public.
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Photographs were taken and detailed descriptions of the location of each
thermograph were written at the time of deployment. Detailed vicinity maps
were drawn and 7.5’ topographic maps were marked to indicate the
instrument’s location.

Habitat Inventorv
The “Methods For Stream Habitat Surveys” document developed by

(Moore et al. 1993) was used to inventory stream habitat. Habitat surveys
were conducted during low stream flows from June 7, to September 28,
1994. A ranking system was used to classify habitat quality as good, fair, or
poor.

To minimize variation in data within a stream survey, the same crew
was used for the duration of each survey. A crew of two people worked in
an upstream manner, dividing the valley into large scale reaches and the
stream into individual habitat units.

Changes in reach classifications were made when major differences in
valley form occurred or when tributaries (usually named) contributed a
significant portion (15 % or greater) of the total flow to the stream being
surveyed. At the start of each reach, surveyors recorded the following
variables: landform, valley form, terrestrial vegetation, land use, and valley
floor width (VWI). The VW1 was the ratio of active channel width to valley
floor width. Photographs (left and right riparian, and reach overview), water
temperatures, flow classifications (high, medium or low) were taken at the
start of each reach. Additional notes and photographs were taken throughout
the survey to document habitat problems, passage concerns, irrigation
diversions, and surface springs. Landmarks such as bridges or tributaries
were photographed and noted to aid location of units identified and numbered
in the habitat survey. A diary was kept with detailed information about each
photograph.

Stream habitat units were classified with more detail than the reaches.
The stream was separated into specific stream habitat units based on
hydraulic changes of the channel. A habitat unit was a section of stream that
had visually distinct hydraulic characteristics (exception: dry channel
classification) from adjacent stream sections. The unit was then identified
specifically (i.e. riffle with pockets, lateral scour pool, etc.). Each unit was
assigned an identification number. The first unit was assigned the number
one, and the following upstream units were numbered in a progressive,
increasing sequence. If a unit was overlooked by a habitat crew but
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identified by a fish survey crew, the length and width of the unit was
measured and it was documented as an unclassified unit.

The following data was taken at each unit: estimated length and width,
depth, slope, aspect, shade, substrate composition, large boulder count, wood
rating (as pertaining to fish benefits) bank stability/composition percent
undercut bank, percent flow in each channel(s), and channel type. If. a
tributary or surface spring source entered a unit, water temperatures were
taken from the spring itself and from the mainstem both upstream and
downstream of the spring influence. At every tenth unit, additional variables
were measured; measurement of unit length and width, height and width of
the active channel, VWI, and multiple terrace characteristics. Every tenth
unit was flagged so that survey crews could locate habitat units more readily
during fish surveys. The entire stream channel throughout the length of the
survey section was identified in this manner.

Riparian communities were inventoried and photographed every 30
habitat units. Procedure ‘was to extend a measuring-tape from mid-unit at the
wetted margin across the riparian zone perpendicular to the stream channel
for 30 m. These lateral belt transects were broken into six, 5 x 10 m zones,
three on each side of the channel. Within each zone, data was taken on the
following features: geomorphic surface type and slope, canopy closure,
percent shrub cover, percent grass, tree groups (conifer or hardwood), tree
count by breast height diameter class, and any pertinent notes.

Woody debris and root wads were tallied if they met minimum length
(3 m) and diameter (15 cm) requirements. The tree species, length class,
diameter, configuration and location in the channel were recorded.

Salmonid Densitv Estimates
Backpack electroshockers and blocknets were used to sample fish from

a portion of the total number of units previously inventoried for habitat. In
most cases, the units to be sampled for fish were selected from habitat data
prior to entering the field. An exception was the process used for the
Umatilla River, which required selecting units in the field because excessive
depth, width, or instream cover limited the ability to effectively sample some
units.

Units were sampled throughout the entire length of the habitat survey
area. Units with a wide variety of physical characteristics were sampled (i.e.
braided and single channels, shaded or unshaded, cover or lack of cover).
The intent was to represent a stream’s habitat complexity within and between



unit-types. Fish surveys closely followed the time frame of the habitat
surveys before changes in habitat occurred.

Juvenile trout and salmon were captured with dip nets and removed on
successive electrofishing passes until a depletion rate of at least 50% was
achieved between successive passes. A second pass was not done if no trout
or salmon were captured or observed during the first pass. Care was taken
to avoid startling fish from the unit before blocknets were secured.

Trout and salmon captured were placed in a livewell until the completion
of each pass. Each was then identified, measured (fork length-nearest mm),
and observed for fin clips. The difference between spring and fall chinook
juveniles, rainbow trout and steelhead juveniles was not determined.
Therefore fish were generically classified as chinook salmon or as
rainbow/steelhead. Injuries and external indicators of disease or stress were
noted.

Captured mountain whitefish were placed in a livewell until the
completion of each pass. Fork lengths were measured and scale samples
were taken from a portion of the catch. Northern squawfish were held
separately until the unit was sampled completely. Other non-salmonids were
not collected, but estimates were recorded of the number of each species
observed during the first pass.

After a unit was completely sampled, salmonids were usually released
into the area of the unit where most were caught. Occasionally, salmonids
were released outside of the unit when poor fish health (black spot condition,
etc.) seemed to result from inadequate habitat conditions in the unit. All
captured northern squawfish were measured for fork length (nearest mm),
and sacrificed to sample stomach contents to determine the degree of
predation on juvenile salmonids. Scale samples were taken from a portion of
the captured salmonids, representing a wide variety of sizes. Scales samples
were also taken from all northern squawfish  and salmonid mortalities and
were placed in labeled mylar envelopes. Approximately 6 to 12 scales were
removed from an area two rows above the lateral line, posterior to the dorsal
fin, and anterior to the adipose fin. Water temperatures were taken in all
units sampled.

To maximize equality of sampling effort between removal passes, the
same individual operated the electroshocker in a similar manner for at least
the same number of seconds used on the previous pass. Also, electroshocker
settings (i.e. volts, pulse) were kept the same for each removal pass.
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Electrofishing catch data and surface area measurements of the wetted
channel (taken during the habitat surveys) were used with the Van Deventer
and Platts (1989) maximum-likelihood method to estimate population sizes
and densities of juvenile rainbow/steelhead and bull trout, chinook and coho
salmon. The maximum-likelihood model calculated salmonid population
estimates for each habitat type using the summation of the number of
salmonids (excluding whitefish) captured on each pass. Summation was used
to increase sample size because of low catch numbers and short stream
sections. This improved the accuracy of the model in projecting a population
estimate. Mean density for a habitat type was calculated by dividing the
population estimate by the area electrofished. The population estimates for
each habitat type were added together to estimate the total population of all
units inventoried for habitat. If more than one salmonid species was captured
from a stream, population estimates of each species were calculated by
multiplying the percent of the total catch that each species comprised, by the
total expanded population estimate of all species. Total mean density was
calculated by dividing the total population estimate by the total area of all
units inventoried for habitat.

In cases where a passage barrier existed, the data from the stream was
separated into two sections: upstream of the barrier, and downstream of the
barrier. The unit totals were tallied separately and density estimates were
calculated for each section. Separate estimates were also done for the units
within and outside of the upper and lower ranges of salmonid distribution.

Expanded estimates of mountain whitefish and northern squawfish were
calculated by dividing the total area surveyed for habitat, by the total area
electrofished, and multiplied by the number of each species captured.
Expanded estimates of rough fish were calculated by taking the total area
surveyed for habitat, divided by the total area electrofished, and multiplied
by the visual estimate.

Salmonid Relative Abundance

Index Sites
Forty permanent index sites were chosen throughout the Umatilla River

Basin to monitor annual and seasonal trends in the distribution and relative
abundance of juvenile salmonids. Sites were assigned numbers 1 to 40
(Table E-23, Figure A-4). Each site was sampled during the following three
time periods: March 16 to May 7, August 1 to 16, and November 10 to
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December 8, 1994. Sampling will continue annually during the above time
periods

A seemingly stable section of stream was chosen for the location of
each index site to minimize changes in channel morphology and habitat types.
Habitat inventory methodology was used to describe and classify the habitat.
A typical permanent index site consisted of adjacent fast/slow water habitat
types. A few sites included more than two habitat types. At each index site,
during each of the three sampling periods, the length, width and depth of
each habitat unit were measured. Mean depth was measured in fast water
unit types, and maximum depth in slow water unit types. Other information
collected at each site included; temperature (water, air), sky conditions,
discharge (low, medium or high), water clarity, depth of visibility, and
electrofishing time and settings (voltage, pulse).

Index site boundaries were marked with numbered tags corresponding
to the assigned number of each index site. Tags were placed on living trees
or wooden posts, preferably outside of the active channel in order to avoid
the impacts of high flows and the possibility of tag loss. A detailed
description of tag and site location was recorded and photographs were taken
to document tag placement. A description of each index site was recorded
and marked on a map.

Index sites were electrofished without blocknets by two persons making
a single pass in an upstream direction. One person operated a backpack
electroshocker that had a net built into the wand. A second person used a
dip-net to capture salmonids. The captured salmonids were identified by
species, measured (fork length-nearest mm), and observed for fin-clips and
external indicators of disease prior to releasing them into the area where
captured. Scale samples were taken from a subsample of salmonids (if
present) of various lengths at each site. Estimated counts of each non-
salmonid species were recorded.

The sampling order of the sites varied, and was based on water
conditions. During the spring or fall sample periods, high flows, turbidity,
or ice delayed the sampling of some sites until later in the sampling period.
Sites 36, 37, and 40 were not sampled during the fall of 1994 because of
snow and ice. All other sites were sampled during each of the three time
periods. In summer, some sites were sampled early in the period to avoid
dewatering during minimum flows. Index site 38 was dry during the summer
of 1994.
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Presence/Absence Sites
Forty-four presence/absence sites were electrofished in conjunction

with the index site monitoring in 1994. A single presence/absence survey
was conducted at 37 different sites (Table E-24). Coyote Creek and
Chinaman’s Slough were surveyed three times. Selected sites included sites
in the Umatilla River Basin where little or no historical fish data had been
collected. The intent of the presence/absence investigations was to
supplement the index sites in determining salmonid distribution and relative
abundance throughout the basin.

Surveyors electrofished intermittently through a section of stream and
concentrated efforts in areas where the probability of capturing fish was high.
The distance sampled was variable and could include multiple areas of a
stream. The precise location of the area surveyed, distance surveyed and the
seconds electrofished were recorded. Also, a detailed description of stream’s
current condition and potential was recorded. Photographs were taken to
supplement the description. Fish were handled and data was recorded as
described above for the index sites.

SPAWNING ESCAPEMENT SURVEYS
We conducted redd and carcass surveys throughout the basin for

steelhead, spring chinook, fall chinook and coho salmon. The surveys
provided an estimate of the number of completed redds and allowed the
inspection and enumeration of carcasses. Examining carcasses yielded coded
wire tags, age, sex, length data, egg retention and an estimate of the
proportion of successful and unsuccessful spawners by reach. Prespawning
surveys were conducted to examine prespawning mortalities and to get a
general idea of the number and location of adults in holding areas and how
these factors change as the spawning season progressed.

Repeated surveys were conducted in reaches found to be important
spawning areas in earlier years (1991, 1992). Other areas were only
surveyed one to three times during the spawning season. To minimize stress
to adults, debris jams and other holding areas were not probed. Each
surveyor examined three to four river miles a day. They walked in a down-
stream direction and wore polarized glasses to maximize fish observing
capabilities. The majority of the surveys were conducted by two or three
principle people. However, on wide reaches and during peak spawning
times, additional surveyors worked in pairs to ensure adequate coverage. To
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maintain data quality and consistency, principle surveyors were paired with
supplemental surveyors.

Redds were marked with orange or blue flagging. The date, species
and the number of fish observed on the redd was written on the flagging. .
Attempts were made to place flags at least six feet above ground to minimize
disturbance by livestock. For each observed redd, surveyors recorded in a
data book the stream name, river mile, redd location and description, date
and the specifics of any observed adults. All flagged redds were reviewed by
our most experienced redd surveyors for consistency. The redd was not
counted if it was judged to be incomplete. Judgement was based on size and
shape of the redd, amount of rock moved and other factors.

Carcasses found during the survey were measured from the center of
the eye to the end of the hypural plate (Mid-Eye to Hypural Plate or MEHP
length) and fork length if possible. MEHP length was the preferred method
for measuring lengths of spawning salmon as tail erosion and the protrusion
of the upper and lower jaws during spawning can make fork length
measurements inconsistent. We described obvious injuries and attempted to
determine the cause of death. Samplers cut open the body cavity to
determine sex, egg retention by females and spawning success of males.
Approximately ten scales were sampled from two rows above the lateral line
on the left side of the fish in a diagonal line between the posterior edge of
the dorsal fin and the anterior edge of the anal fin. The tail of each fish
sampled was removed to prevent re-sampling.

Surveyors also removed snouts to recover coded wire tags from
carcasses with the appropriate fin clip(s) by removing the entire front portion
of the head immediately anterior to the preopercle and above the lower jaw.
Hatchery steelhead were adipose clipped; a left or right pelvic fin clip
indicated a coded wire tag. Salmon with coded wire tags were adipose
clipped. Pelvic clips identified hatchery fish. However, not all hatchery
salmon were clipped. Snouts were placed in plastic bags with a snout card
number. The snout card number linked each snout and coded wire tag with
the scales and other data collected. Coded wire tag snouts and accompanying
data were sent to ODFW’s, Mark Processing Center in Clackamas for coded
wire tag extraction and reading. Return rates and related data from fish with
coded wire tags are presented by Rowan  (1994).
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Steelhead
Steelhead escapement surveys were conducted from February 15

through May 18, 1994. Surveyors walked 83.8 accumulated miles, during
25 survey days and expended 26 days of effort. Steelhead sampling and redd
enumeration were conducted along 57.1 miles in areas listed in Table F-l.
Steelhead escapement surveys were conducted in the Birch Creek Drainage
by OWFD (Table F-2).

Spring Chinook Salmon
Spring chinook salmon escapement surveys were conducted from May

27 to September 26, 1994. Surveyors walked 305.6 accumulated miles,
during 49 survey days and expended 89 days of effort. Twelve river reaches
totaling 5 1.8 miles were surveyed from 1 to 12 times (Table F-3). Areas
belqw Pendleton were not surveyed as flows from McKay Creek make
survey conditions extremely poor.

Fall Chinook and Coho Salmon
Fall chinook and coho salmon escapement surveys were conducted

from November 16 to December 30, 1993. Surveyors walked an
accumulated 52.8 miles during 19 survey days and expended 35 days of
effort. The areas surveyed were from RM 1.5 to 4.0 (Umatilla Footbridge to
Three Mile Falls Dam) and from RM 15.5 to 37.0 and 59.5 to 80.0. Other
areas were not surveyed because of poor survey conditions.

Most adult fall chinook salmon enumerated at the trap at Three Mile
Falls Dam were taken to Minthorn Springs Brood Holding Facility. Only 33
adults were released to naturally spawn upriver. A total of 143 adult coho .
salmon were hauled to various areas upriver and 738 were released at the
Dam with an upper caudal  punch.

JUVENILE SALMON-ID TRAPPING

Upriver TrapDing
We employed two, five-foot diameter rotary screw traps, manufactured

by E.G. Solutions, Inc., to estimate the number of juvenile salmonids
emigrating past RM 79.5 of the Umatilla River (near the Imeques C-mem-ini-
kern Acclimation Facility) and past RM 1.5 of Meacham Creek. Trapping
was continuous except for repair and during high flow periods when debris
loads were heavy. The Umatilla River trap was operated 245 of 277 days

13



from October 15, 1993 to July 19, 1994. The Meacham Creek trap was
operated 183 of 190 days from December 15, 1993 to June 22, 1994 (Table
G-l). Three pipe traps were operated 185 of 201 days in Squaw Creek (RM
1) from December 4, 1993 to June 22, 1994. All three traps were usually
monitored on a daily basis. During high flows the traps were monitored
throughout the day to remove debris and adjust the traps to changing flow
conditions. During extreme debris loads, the traps were not operated.

Trapping data recorded included the following: date, time, water
temperature, number captured (by species), fork length (mm), marks, clips,
number marked and released, atmospheric and flow conditions, and
comments regarding the effectiveness of the trap. Scales were taken from a
sub-sample of captured salmonids. Workers gave salmonids one of ten
temporary marks by clipping a notch in the margins of the caudal  fin, anal
fin, dorsal fin or a combination of the above. Non-salmonid species captured
were counted (numbers were estimated if large numbers of date or shiners
were captured).

Marked salmonids were released approximately 1,000 yards above the
rotary traps and 200 to 500 yards above the pipe traps to determine catch
efficiencies. Usually, all captured salmonids were used for efficiency
estimates, however, occasionally only 50 to 100 salmonids were marked and
released if hundreds of a given species and age class were captured. Marked
salmonids that were recaptured were counted, measured (fork length, mm)
and released below the trap. Containment trials were conducted to
determine the rate fish escaped from the livewell. Marked juvenile salmonids
were placed in the livewell for 24 hours. The number of fish used for mark-
recapture and containment trials depended on the number caught that day.

Assumptions required to estimate trap catch rate efficiencies and the
number of salmonids migrating past the traps include: marked and unmarked
salmonids were actively migrating past the trap; once fish were downstream
of the trap, they did not return to risk capture again; previously captured,
handled and marked fish released upstream of the trap had an equal
probability of capture as naive unmarked fish; recaptured fish escaped from
the livewell at the same rate as naive fish; marks on recaptured fish were
correctly recognized and recorded by samplers, and finally, mortality of
marked and released fish was insignificant (- C 5 %) between the release site
and the trap.
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Downriver Tratming
The WEID Canal juvenile bypass facility was operated in the capture

mode to determine the feasibility of enumerating the juvenile salmonid
emigration from the Umatilla River at Three Mile Falls Dam. The facility
was operated with 25 cfs of attraction flow and the five cfs orifice in place,
from March 21 through March 25, 1994 except from March 24 at 630 PM
to March 25 at 6:45 AM. All salmonids captured were enumerated by
species, examined for marks, natural salmonids measured (fork length), and
scales were collected from approximately 10% of the naturally produced
steelhead smolts (based on external appearance). Sahnonids captured in
excellent condition were temporarily marked (utilizing a different mark on a
daily basis) by removal of a small portion of the upper, lower or both lobes
of the caudal fin and released 1 .O km above Three Mile Falls Dam from the
east bank to determine capture efficiency of the facility. Concurrently, a
video camera was operated in the east bank viewing window (adult fish
ladder) to attempt to determine other important areas of downstream
movement through Three Mile Falls Dam. Basic assumptions are described
above.

HARVEST MONITORING
CTUIR fisheries personnel monitored the Tribal harvest of adult

steelhead in the Umatilla River during April 1994. A roving creel survey
with nonuniform probability sampling was incorporated for harvest
monitoring. In addition, a selective phone survey was conducted during and
after the season with all Tribal members known and presumed to have fished
for steelhead. There was no Tribal season on spring chinook salmon during
1994. Harvest of fall chinook and coho salmon was not systematically
monitored during the 1993-94 contract year because angling effort was
minimal as a result of the poor adult returns.

Numerous survey strategies presented in the current literature were
examined. Methods included a punch card system, check stations, airplane
flights, walking and floating surveys, post-season phone surveys and roving
creel surveys (Malvestuto et al. 1978, Malvestuto 1983). Options for the
survey design were discussed with enforcement and creel personnel from
CTUIR, and Idaho Department of Fish and Game. Problems and strengths
associated with each method were identified. CTUIR selected a non-uniform
probability stratified-random roving creel design in conjunction with an
informal phone survey. We judged that this combination would give the best
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information per unit effort while maintaining the best public relations possible
with Tribal anglers. Furthermore, the surveys on the ground allowed the
examination of harvested fish for the collection of coded wire tags, fork
lengths, marks, tags, punches, scales, etc. Enforcement personnel also
desired the presence of surveyors along the streams to minimize poaching
and harassment of salmon.

The punch card, check stations, or formal randomized phone survey
techniques were judged inappropriate as they would most likely be
interpreted as infringements on Tribal fishing rights. Such methods would
create compliance problems and generate negative public relations between
the Tribal Fisheries Program and Tribal members. Determining the
effectiveness of the aerial counts would require concurrent evaluations by
ground surveys. A cooperative effort to evaluate aerial surveys is currently
being explored by CTUIR, and Oregon State Police for the potential 1996
spring chinook salmon fishery.

The survey area included the mainstem of the Umatilla River from
Pendleton to the mouth of the North Fork and Meacham Creek from the
mouth to Camp Creek. Probability of use for weekend and weekday shifts
were based on observations made in earlier years by Tribal enforcement and
creel survey personnel. All week days were given the same probability of
sampling (0.10). Weekend days were given a higher probability of sampling
(0.25). Each day was broken up into three shifts, 0800 to 1200, 1200 to
1600, and 1600 to 2000 hours. Weekday shifts were given probability of
sampling rates of 0.25, 0.30 and 0.45 for the morning, afternoon and
evening shifts. Weekend shifts each had a sample probability of 0.33.
Based on these combined rates of probability the sampling schedule was
derived from a random number table.

Surveyors conducted instantaneous counts and interviews as they
covered the route during their assigned survey time. Surveyors recorded the
date, section number, start and end time of each trip, the current time and
river mile where anglers were observed, the number of fisherman in the
group, a description of the anglers’ and their name(s) if possible.
Automobile license plate numbers were also recorded as well as the time
fisherman started fishing, the total hours fished, if the fishing trips were
completed and the number of steelhead caught that day. Interviewers also
asked fishermen how many steelhead they had caught to date for the entire
season, and the names of other anglers that had caught steelhead that season.
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The telephone survey was conducted during and after the steelhead
season and was combined with person to person contact. We contacted
steelhead anglers that had been interviewed during the creel surveys, as well
as others that were known to have fished but not interviewed, or reported by
others to have fished. Surveyors asked how many steelhead each angler
caught, the number of fish reported during interviews, and the names of
other anglers that might have also caught steelhead.

AGE AND GROWTH
Scales were collected from adult natural steelhead during spawning

ground surveys and from natural brood taken to Minthorn Springs. Adult
scales were aged using the European Method of age designation: (i.e. age 1.2
was a fish that migrated from freshwater during its second year of life, spent
two winters rearing in the ocean and returned to freshwater to spawn at total
age 4.)

Scales were taken from a subsample of captured juvenile salmonids.
Approximately 10 scales were removed per fish. Juvenile scales were
mounted between folded acetate in preparation to be interpreted with
microprojection of 72x and/or 42x. A total of 219 juvenile
rainbow/steelhead scales collected during biological sampling of Boston
Canyon, Line, Buckaroo, and Meacham Creeks in 1993, and 404 scales
collected during biological sampling of Camp and Squaw Creeks and the
Mainstem Umatilla River in 1994 were aged. An additional 671 juvenile
scales from index areas established in 1994 were aged. Scales were read by
one or two scale readers and all questionable scales were reviewed by both
scale readers. Differences in age interpretation were discussed and if the
readers could not agree on an interpretation, the scale was eliminated from
the sample. The age data, which were collected from a sample of the total
salmonids captured during biological surveys (all were measured), were used
to apportion age vs.length by 5 mm increments for all length samples
collected during biological surveys, by tributary in 1993 and 1994. Index
area juvenile rainbow/steelhead scale data was sorted by length and area.
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RESULTS AND DISCUSSION

HABITAT AND FISH INVENTORY

Flows
A strong correlation exists between mean annual (r =0.913) and spring

flows (r =0.869) at the Umatilla gage (RM 1.2) and the number of returning
natural adult steelhead two years later from 198 1 to 1993 (Figures B-l and
B-2). Adult returns prior to 1982 were not correlated to flows because
counts were considered to be rough estimates (Jim Phelps, ODFW, personal
communication). Flows affecting passage of adults has been examined and
discussed by Volkman (1994).

TemDeratures
Stream temperature profiles collected throughout the Umatilla River

Basin are listed in graphic form in Appendix C. Temperatures in the
headwaters were suitable for salmonid rearing throughout the year. In the
winter, rearing temperatures are more favorable in the lower reaches than the
upper reaches where stream temperatures were often below 5°C. Except for
the areas influenced by springs and cooler tributaries, water temperatures
become unsuitable for salmonids during the summer below RM 70 in the
Umatilla River, below RM 6 in Meacham Creek and in the lower ends of
most of the other tributaries. When the thermographs were checked during
November of 1994, six of the units had failed because of faulty capacitors
after the August deployment. These units were returned to the manufacture
for repair. Very little temperature data was collected by the failed units.

Umatilla River Habitat Inventory
Habitat inventory surveys were conducted from the lower to upper

Umatilla Indian Reservation boundaries, RM 56.1 to RM 8 1.8 (25.7 miles),
from July 14 to September 28, 1994 (Table D- 1). Elevation ranged from
1,120 feet above mean sea level at the lower boundary to 2,120 feet at the
upper boundary. The elevation changed at a rate of 39 feet per mile. The
maximum water temperature recorded was 26°C. The overall habitat quality
was poor based on ranking criteria (Table D-2).

Habitat data was separated into three river sections. The lower section
(RM 56.1-59.2) comprised 7.04% of the total area, the middle section RM
59.2 to 60.5 was 22.60% of the total area, and the upper (RM 60.5 to 81.8)
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accounted for 70.36% of the total area. Fifteen unclassified habitat units
were overlooked by habitat survey crews, but were identified by fish survey
crews. The total area of these units was 4,742 m2. Two-thirds of all
unclassified units were isolated pools with spring seeps, one-third were
alcoves with spring seeps. These units were lateral to the mainstem, and of
low visibility.

Lower, Middle, Upper Sections
Habitat in the lower river section from RM 56.1-59.2 was unsuitable

for salmonids (Tables D-3 through D-6), mainly due to a maximum water
temperature of 26°C. Habitat from RM 59.2 to 60.5 was unsuitable in the
mainstem (Tables D-7-10), mainly due to a maximum temperature of 26°C)
but marginal in surface spring units located lateral to the mainstem (max
temp 21.5”C). Habitat from RM 60.5 to 8 1.8 was marginal in the mainstem
(Tables D-l 1 through D-14), but generally adequate in most units with
surface springs located lateral to the mainstem. The maximum mainstem
water temperature was 23.5”C,  but only 20°C in units with springs.

All Sections
The habitat conditions of the entire area surveyed from RM 56.1 to

81.8 are summarized below. The average slope per unit was 0.7 % (Table D-
15). Slow water habitat comprises 58.94% of the area surveyed. Glide
habitat was most common slow water type, followed by lateral scour pools,
and straight scour pools. The average maximum depth of slow water habitat
types was 0.58 m. Fast water habitat comprised 40.29% of the area. Riffle
habitat was by far the most common fast water habitat type, followed by
riffle with pockets, and rapid over boulders. The average depth of fast water
habitat types was 0.23 m. Dry channel accounted for 0.75% of the area
surveyed (Table D- 16).

Gravel (2 to 64 mm) was the most abundant type of substrate. It
comprised 38% of the streambed area (Table D-17) and is utilized for
spawning by adult steelhead, chinook and coho salmon. Gravel accounted
for approximately 330,332 m2 of streambed. This figure represented an
estimate of the potential spawning habitat available. This would be a
maximum estimate, because other factors such as cover, and adjacent habitat
features, also dictate whether an area is suitable for spawning.
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The majority of the riparian zone was made up of high, constraining
terraces (48% to 53 %). Shrubs accounted for 37% of the ground cover in
the riparian zone, 28 % was grasses (Table D-l 8). Many high terraces
resulted from roads, railways and dikes. These terraces have eliminated the
natural meandering pattern of the river making it unable to distribute energy
of high flow events, which resulted in high sediment load, one of the
suspected leading causes of egg mortality in the mainstem. Other causes are
lack of stream flow, and high water temperatures.

Although terraces have constrained movement of the active channel,
the wetted channel was very unstable. Secondary channels (braids) accounted
for 41.34% of the channel length and 20.54% of the wetted area. The
average width of the active channel was 2.16 times that of the wetted channel
width, and 11.9% of the streambank length was eroding. The average width
to depth ratio of the wetted channel for all unit-types was 23.26: 1. The
width to depth ratio for riffle habitat was 52.8:1. Only 7.55% of the
streambank length was classified as undercut (Table D-15).

Cattle grazing, and the removal of trees are primary reasons why
canopy closure ranged from 17 %-23 % (Table D- 1 S), and the average open
sky value per unit was 69 % (Table D-15). Hardwoods were dominant in the
riparian zone transect, comprising an estimated 93.85 % of the total number
of trees, but averaged only 2 trees/100 m2. Most (72.13 %) were in the 3 to
15 cm diameter at breast height (DBH) range, and only 4.92% were 30 to 50
cm DBH or more (Table D-18). The lack of trees in the riparian zone
correlated with the lack of large woody debris in the channel, which
averaged only 2.4 pieces per 100 m (Table D-15) and provided very little
fish habitat.

Sixteen water diversions were observed and examined. Fourteen were
small-scale, screened irrigation systems (RM 56.9-68.5) that pumped water
directly from the channel. Two were well systems that used
springigroundwater (RM 71-77.5) (Table D-19). The diversions and
degraded habitat have impacted the surface flows in the mainstem, and have
resulted in high water temperatures. Records dating back from 1915 indicate
an accelerated decrease in the water table level. The legality and efficiency
of each diversion should initially be investigated, then monitored for
compliance. Corrective action should occur immediately to minimize
impacts.
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Managed use of the water right such as: correlating quantity of water
with the amount of water available, restricted use during critical salmonid
survival periods, and water source exchanges would improve mainstem water
temperatures. Exchanges would involve the relocation of irrigation pumps
from cold springs to the adjacent mainstem, upstream of the spring’s
confluence. This strategy would be beneficial if used on two surface springs
located at RM 63.3 (Minthorn Springs) and at RM 65.2. Water temperatures
in the springs were 6°C colder that the mainstem.

A total of 128 surface springs were identified, averaging 4.98 per RM.
The greatest concentration of springs was located between RM 71 and RM
78.9. Fifty-eight springs were counted in this area, 13.62 per RM (Table D-
20). Units with surface springs accounted for 4.80% of all habitat units.
Water temperatures in the springs were up to 6°C colder than the mainstem.

Surface spring units with cool water temperatures were the most
important summer rearing habitat for juvenile salmonids. It appears that high
water temperature is the primary factor limiting summer distribution of
juvenile salmonids in the mainstem .Umatilla.

Umatilla River Salmonid Densitv Estimates
The Umatilla River was surveyed for fish from the lower to upper

Umatilla Indian Reservation boundaries, RM 56.1 to 81.8, from August 22 to
November 8, 1994. The maximum water temperature recorded in the
mainstem during fish surveys was 26°C. While habitat was structurally
similar throughout the 25.7 river miles, salmonid densities were not. The
salmonid density estimates were derived by subsampling habitat units from
reaches that are more or less similar in habitat and fish abundance.
Therefore, the survey reach was separated into three sections for
summarizing both habitat and fish inventory data. The lower section (RM
56.1-59.2) comprised 7.04% of the total area, the middle section RM 59.2-
60.5 was 22.60% of the total area, and the upper (RM 60.5-81.8) accounted
for 70.36% of the total. Fifteen habitat units were overlooked by habitat
survey crews, but were identified by fish survey crews.

Lower River Section
Nine different habitat types and a total of 28 units were sampled.

Although only 7.28% of the total area of this section was sampled, units
appearing to have the highest salmonid holding potential were surveyed. No
salmonids were captured or observed, therefore the salmonid population in
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this section of river was estimated at zero (Table E-l).
Only three surface springs were surveyed in the 3.1 miles (0.97 per

RM) of this section. This low number of springs may be a primary reason
for lack of salmonids in this section. The maximum recorded water
temperature was 26°C. Brett (1952) determined that the lethal temperature
for juvenile chinook and coho salmon was 25.1”C.  Black (1953) determined
the upper lethal temperature of rainbow/steelhead fingerlings was 24°C.
High water temperature was the suspected reason for the absence of
salmonids in this section of river.

Middle River Section
The following numbers of naturally produced juveniles were captured:

12 chinook salmon, 5 rainbow/steelhead, and 3 coho salmon. None were
captured from mainstem units, all were captured from surface spring units,
adjacent to the mainstem. This indicates that cold springs were essential for
survival in this section. The expanded population estimate for the section
was 36 salmonids (Table E-2). The first salmonid of the survey was
captured from an isolated pool with a spring seep, located lateral to the
mainstem at RM 59.2, on August 25. The unit had a water temperature of
16.5”C, versus 20.5”C in the adjacent mainstem.

The maximum water temperature recorded from this section of the
mainstem was 26°C. High water temperature was the suspected reason
limiting salmonid distribution in the mainstem section of river. The cooler
temperatures in the units with surface springs, located lateral to the
mainstem, provided thermal refuges.

A falls commonly known as “Mission Falls” (RM 60.3) may be a
partial upstream passage barrier to juvenile salmonids during low flows. A
1.2 m bedrock step had a slope of 36% and extended completely across the
channel, perpendicular to the flow of the mainstem. The depth of the water
averaged 0.25 m over the step. The barrier may be most detrimental to fish
that migrate downstream to overwinter and later attempt to migrate upstream
to avoid lethal summer stream temperatures but are unable to get to cooler
water upstream.

Upper River Section
The following numbers of juvenile salmonids were captured: 2,065

natural rainbow/steelhead, 1,560 natural chinook salmon, 81 natural coho
salmon, 41 hatchery steelhead, and 1 bull trout. The expanded population
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estimate was 30,679 salmonids for this river section. Mean density was
estimated at 0.0510 salmonids/m2  (Table E-3).

-The first salmonid captured from a mainstem unit without a visual
surface spring seep was at Rm 60.6, on August 31. The unit was located in
a well-shaded secondary channel. The water temperature was 20°C. This
unit appears to have been the lower limit of salmonid distribution in the
mainstem at the time. The low mean density of salmonids was probably due
to high water temperature (235°C maximum). The lower limit may vary
annually due to fluctuations in environmental conditions.

It was suspected that Parr Spring and Spring Creek, RM 61, provided
the essential cooling required to support a mainstem salmonid population.
These springs were located the furthest downstream of any large
concentrations of surface springs.

Isolated pools with surface springs had the highest mean salmonid
density (0. 1975/m2)  of all habitat types (Table E-3). The highest salmonid
density in a single unit was 0.5829/m2  , an isolated pool with a surface
spring located at Minthorn  Springs (RM 63.3). A total of 8 12 salmonids
were captured from the unit, by far the most of any single unit. This unit
was the most important summer rearing area for natural salmonids.

The only bull trout captured during the survey came from an isolated
pool with a surface spring at RM 72.2. The water temperature of the unit
was 14S”C, versus 19°C on the mainstem. Of the units sampled, mean
density was higher in unit-types with surface springs (i.e. riffle with surface
spring) than similar unit-types without surface springs (i.e. riffle; Table E-3).
Springs will be sampled more frequently and extensively in the future to
better describe their seasonal importance as rearing areas for juvenile
salmonids.

All Sections
A total of 3,769 juvenile salmonids were captured from 253 units

sampled. The expanded population estimate for the total area surveyed was
30,715 salmonids. Species composition percentages were; 54.95% natural
rainbow/steelhead, 41.71% natural chinook salmon, 2.23 % natural coho
salmon, 1.09% steelhead trout, and 0.02% (n= 1) bull trout (Table E-4).
Average fork lengths for natural juvenile rainbow/steelhead, chinook and
coho salmon ranged from 78.88 to 88.89 mm. Average fork length of
juvenile hatchery steelhead was 196.56 mm, and the bull trout was 218 mm.
The shortest fork length (39 mm) and longest fork length (351 mm) were
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measured from rainbow/steelhead (Table E-7, Figures E-l through E-4).
A total of 96 mountain whitefish were captured. The expanded

population estimate was 1,249 fish (Table E-10). This was a conservative
density estimate because of the expansion method used. Fork lengths ranged
from 71 to 350 mm, and averaged 184.79 mm (Table E-l 1, Figure E-8).
Three-fourths were captured from fast water habitat types. The highest
density (0.0183 fish/m’) was in riffle with pockets habitat. Whitefish were
captured from RM 60.8 to 74.0. Most near RM 66.6 (Table E-12).

Electrofishing caused immediate mortality of 2.54% chinook salmon,
1.20% of coho salmon, 1.04% of whitefish, and 0.92% of rainbow/steelhead
(Table E-13). Delayed mortality caused by electrofishing and handling was
unknown.

Bird bites were observed on 27 captured fish, most of which were
captured near RM 67.1. Mean fork length of fish with bird bites was 204
mm, but ranged from 87 to 375 mm. Bird bites occurred most frequently on
juvenile hatchery rainbow/steelhead (7.32 %), whereas bites on natural
rainbow/steelhead occurred at a rate of only 0.43%) a 17-fold difference
(Table E-14). Explanations for the difference in bird bite frequency may
have been the difference in sample size (2,071 natural, 41 hatchery),
behavior of hatchery fish, or injuries sustained before release.

The next highest incidence of bird bites occurred with mountain
whitefish (3.13%) (Table E-14). Their apparent preference for fast water
habitat types (Table E-12), which generally consisted of shallow water, wide
channel, and lack of overhead cover may have made them more susceptible
to bird predation.

External blackspot condition was observed on: 46.43% of all captured
natural coho salmon, 12.47% of natural chinook salmon, 4.49% of natural
rainbow/steelhead,  and 2.44% (n= 1, 180 mm) of hatchery
rainbow/steelhead. The condition was not selective of a particular size of
fish. Its occurrence was proportionate to abundance and length (Figures E-5
through E-7).

The expanded population estimate of non-salmonids was 1,060,276.
The ratio of non-salmonids to trout/salmon was 34.52:1.  These were
conservative estimates because the expansion method used. Date and shiner
were the most abundant non-salmonids. These species comprised 76.22% of
the total non-salmonid estimate (Table E-15).

A total of 1,3 17 northern squawfish were captured. Lengths ranged
from 29 to 475 mm. Most fish were between 70 to 120 mm (Figure E-9).
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Stomach contents from all captured squawfish were sampled. Most stomachs
were either empty, or had unidentified remains. Contents generally varied
with fish size. Plant-life and insects were consumed most often by small fish
averaging 91 to 122 mm, small fish species (sculpin, date, shiner) and snails
were found most often in fish averaging 161 to 184, and larger fish species
(sucker, squawfish) were consumed most often by fish averaging 313 to 320
mm. Only one stomach sample out of 1,317 contained a salmonid (0.08 %).
A 58 mm natural rainbow/steelhead was sampled from the stomach of a 135
mm squawfish. This suggests that northern squawfish predation on
salmonids was not significant in that reach during the survey (Table E-18).

Squaw Creek Habitat Inventory
Squaw Creek was inventoried for habitat from the mouth to forks, RM

0 to 10, from June 7 to July 22, 1994 (Table D-l). The elevation changed
112 feet per mile from 1,120 feet at the mouth to 1,640 feet at the forks.
The maximum water temperature recorded was 225°C. The overall habitat
quality was poor based on ranking criteria (Table D-2).

The most common valley form was floodplain, which was dominant in
60% of the reaches. The average gradient per unit was 1.7 % (Table D-21).
Riffle habitat comprised 50.4% of the area surveyed (Table D-22). Fast
water habitat comprised 58.97% of the total wetted area surveyed. Gravel
was the most abundant type of substrate, accounting for 49% of the total
streambed area (Table D-23). Shrubs and grasses accounted for 95% of the
ground cover in the riparian zone. Hardwoods were most abundant in the
riparian zone, comprising 60% of the tree growth. Eighty percent of which
ranged in diameter from 3 to 15 cm (Table D-24). The estimated maximum
area of potential spawning habitat based on adequate substrate size (gravel)
was 28,886 m2.

Squaw Creek had been impacted primarily by livestock grazing, which
likely contributed to the following habitat conditions: 17.8 % of the
streambank length was actively eroding, 3.81% of the length of both
streambanks was undercut, 22.70% of the stream length was braided channel,
the active channel width was 3.1 times the wetted channel width, a unit
average of 40% open sky, average water depth of only 0.23 m, maximum
water temperatures of 22 “C, only 3.4 pieces of large woody debris per 100
m (Table D-21), and 12.96% of the streambed area was dry (Table D-22).

Secondary impacts have resulted from a dirt road which extended the
entire length of the survey area. The road was constructed very close to the
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stream and has affected the morphology of the stream channel, and degraded
the quality of numerous lateral springs. Tertiary impacts near the mouth of
Squaw Creek include railroad and highway dikes and bridges. These
structures appear to have affected the channel morphology not only at the
site, but upstream and downstream as well.

Sauaw Creek Salmonid Densitv Estimates
Fish surveys were conducted from the mouth to forks, RM 0 to 10,

from June 28 to August 3, 1994. The maximum water temperature recorded
was 23°C. The following numbers of juvenile salmonids were captured from
189 units sampled: 3,464 natural rainbow/steelhead, 105 natural chinook
salmon, and 5 natural coho salmon (60 to 90 mm, mean of 75 mm). The
expanded population estimate was 37,611 salmonids, The mean density
estimated for the entire area of stream was 0.6380 salmonids/m2  (Table E-5).
Average fork lengths for natural juvenile rainbow/steelhead, chinook and
coho salmon ranged from 74.00 to 79.87 mm. Rainbow/steelhead had the
shortest fork length (39 mm) as well as the longest fork length (320 mm).
The length frequency histogram for rainbow/steelhead indicated two distinct
age classes (Table E-8, Figures E-10 through E-12).

Electrofishing caused immediate mortality of 2.92 % natural
rainbow/steelhead, and 0.95 % of natural chinook salmon (Table E-l 3).
Delayed mortality caused by electrofishing and handling was unknown.

The expanded population estimate of non-salmonids was 215,397. The
ratio of non-salmonids to trout/salmon was 5.73:1. Sculpin and date were
the most abundant non-salmonids. These species comprised 99.97% of the
total non-salmonid estimate (Table E- 16).

Mean salmonid density of all slow water habitat types was estimated as
0.9677/m2.  Mean salmonid density of all fast water habitat types was
estimated as 0.5301/m2.  Mean salmonid density in riffles, the most abundant
habitat type, was only 0.4821/m2  (Table E-19).

CamD Creek Habitat Inventorv
Camp Creek was inventoried for habitat from the mouth to 362 m

upstream from the falls, RM 0 to 3.3, from June 7 to July 6, 1994 (Table D-
1). Elevation ranged from 2,240 feet at the mouth to 3,260 feet at RM 3.3.
The elevation changed 309 feet per mile. Water temperatures ranged from
10 to 15°C. The overall quality of habitat was fair based on ranking criteria
(Table D-2).
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A 12 m high, natural bedrock falls with a slope of 42% was located at
RM 3.1. Average depth of the water flowing over the bedrock was only
0.15 m. Habitat data was separated into two river sections because of the
falls. The lower section extended from RM 0.0 to 3.1. Elevation ranged
from 2,240 to 3,140 feet, and changed at a rate of 290 feet per mile. The
upper section extended from RM 3.1 to 3.3. Elevation ranged from 3,140 to
3,260 feet, and changed at a rate of 600 feet per mile.

Downstream of the Passage Barrier
The valley was dominated by constraining terraces, which accounted

for 91% of the area surveyed. A single channel occurred in 90.4% of the
stream area. Channel depth averaged 0.26 m. Water temperature ranged
from 10 to 15°C. The width of the active channel averaged 2.4 times the
width of the wetted channel. The average slope per unit was 2.9%. The
majority (91.3%) of the streambank length was stable. Undercut banks
comprised 8.99% of total length of both streambanks. Open sky averaged
only 27 % per unit. The number of pieces of woody debris averaged 7.91100
m (Table D-25).

Fast water habitat comprised 74.5% of the area surveyed, of which
riffles accounted for 55.9 % . Riffles with pockets comprised 40.44% of the
total area (Table D-26). Slow water habitat types accounted for 24.2% of
the area surveyed, of which scour pools accounted for 21.8 % (Table D-27).
Gravel was the most abundant type of substrate, accounting for 32% of the
total streambed area. The estimated maximum area of potential spawning
habitat based on adequate substrate size (gravel) was 5,377 square meters.
The mean density of large boulders ( > 0.5 m) was 0. 17/m2.

The average slope of the riparian zone was 32.33%. Shrubs covered
67 % of the riparian floor, while grasses covered 23 % . Conifers were
dominant in the riparian zone, accounting for 54.90% of the tree growth,
80.23% of which ranged in diameter from 3 to 30 cm (Table D-28).

The lower reaches were impacted by cattle grazing, railroad facilities,
and a dirt roadway to a minor degree. A 1.3 m high concrete irrigation dam
was also documented at RM 0.4. It had a slope of 91% and was a passage
concern at summer flows. The dam was no longer in use at the time of the
survey.
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Upstream of the Passage Barrier
Constraining terraces dominated the valley and stream channel,

accounting for 98% of the area surveyed. Single stream channel accounted
for 99.34 % of the area surveyed. There were no dry units. The average
active channel width was 2.25 times the wetted channel width. Water depth
averaged 0.27 m. The average slope per unit was 5.1%. Water temperature
ranged from 9 to 15°C. Only 1.1% of the banks were classified as actively
eroding, and 6.15% of the length of both streambanks was undercut. Open
sky averaged only 25% per unit. The number of pieces of woody debris
averaged 9.1/100  m (Table D-29).

Rapid habitat comprised 57.86% of the total area (Table D-30). Fast
water habitat comprised for 65% of the area surveyed. Slow water habitat
types accounted for 34.2% of the area surveyed, of which scour pools
accounted for 33.3%. Gravel was the most abundant type of substrate,
accounting for 27% of the total streambed area. The density of large
boulders was 0.34/m*  (Table D-31).

The average slope of the riparian area was 42.67 % . Shrubs covered
75.33% of the riparian zone, grasses accounted for 18.33 %. Conifers
comprised 86.54% of the riparian tree growth, 92.59% of which were
between 3 and 30 cm in diameter (Table D-32).

The habitat upstream of the barrier was capable of supporting salmonid
populations if not for the passage barrier. This area provided cold water,
important to the survival of salmonids downstream. It also improved fish
habitat downstream by contributing woody debris to the channel.

Camp Creek Salmonid  Density Estimates
Fish surveys were conducted from the mouth to 382 m upstream of the

falls, RM 0.0 to 3.3, from June 30 to July 21, 1994. The maximum water
temperature recorded was 15°C. A natural falls located at RM 3.1 was
determined to be an upstream passage barrier. Fish were present throughout
the creek downstream of the barrier. No fish were captured or observed
upstream of the barrier (Table E-21). Crayfish were present upstream of the
barrier.

A total of 865 rainbow/steelhead were captured from 100 units
sampled. The expanded population estimate was 6,646 rainbow/steelhead
(Table E-6). Fork lengths ranged from 20 to 240 mm. Although most fish
ranged from 35 to 40 mm (Figure E-15), the average fork length was 65.14
mm (Table E-9).
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Electrofishing caused immediate mortality of 3.35% of the captured
rainbowisteelhead  (Table E- 13). Delayed mortality caused by electrofishing
and handling was unknown.

Sculpin were the only non-salmonid captured. A total of 6,934 sculpin
were estimated, a 1.04:1 ratio to salmonids (Table E-17).

The salmonid density estimated for the entire area of stream surveyed
was 0.3955/m2. The salmonid density of slow water habitat types was
0.6120/m2. Of which, backwater pools had an estimated salmonid density of
1.044/m2,  the highest of any habitat type. This suggests that an increase in
the quantity of the slow water habitat may increase the salmonid population
in the creek. The salmonid density of fast water types was estimated as
0.3464/m2.  The salmonid density of riffle habitat was 0.3792/m2, whereas
the density of rapid habitat was only 0.251 l/m2 (Table E-20).

Camu Creek Tributarv Habitat Inventor-v
The un-named tributary enters Camp Creek from the north at RM 1.7.

It was surveyed from the mouth to the first tributary to the east, RM 0 to
RM 0.4, from July 8 to July 11, 1994 (Table D-l). Elevation ranged from
2,620 feet at the mouth to 2,740 feet at RM 0.4. Elevation changed 300 feet
per mile. This tributary contributed about 15 % of the total flow in Camp
Creek. The overall habitat quality was fair based on ranking criteria (Table
D-2).

The average depth of the wetted channel averaged 0.05 m. The
maximum depth was 0.35 m. Water temperatures ranged from 9 to 11°C.
Bank condition was extremely good, only 0.2% of the length of both banks
were actively eroding. Open sky averaged 27% per unit. The number of
pieces of woody debris averaged 6.3/mile  (Table D-33). A total of 59.8% of
the channel area was dry. Scour pools and rapids were the most common
wetted habitat types, comprising 75.08 % of the total area (Table D-34).
Gravel was the most abundant type of substrate, it accounted for 38% of the
streambed. The estimated maximum area of potential spawning habitat based
on adequate substrate size (gravel) was 255 square meters. The density of
large boulders was 0.5887/m2  (Table D-35).

The average surface slope of the riparian zone was 19%. Shrubs
covered 76% of the ground in the riparian zone, grasses covered 17 % .
Conifers ranging in diameter from 15 to 30 cm were dominant, and 3 to 15
cm hardwoods were secondary tree growth (Table D-36).
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Camr,  Creek Tributary Salmonid  Density Estimates
Fish surveys were conducted from the mouth to the first tributary from

the east, RM 0 to RM 0.4, on July 21, 1994. The maximum water
temperature recorded was 11°C. A total of 24.92 % of the wetted area was
sampled. No fish were captured or observed from 16 units sampled. The
population was estimated at zero (Table E-22). Low flow and lack of water
appeared to be the main reason for the absence of fish. The addition of cool
water to the mainstem of Camp Creek from this tributary appears to be
important for the habitat of rainbow/steelhead during the summer months.

Index Sites
Index site monitoring began in the spring of 1994. Trends in

population structure, age classes, etc. will not be evident until additional
years of information are collected. Therefore, results are brief and general.

The following species were captured: rainbow/steelhead, bull trout,
chinook salmon, coho salmon, mountain whitefish, speckled date, redside
shiner, northern squawfish, chiselmouth chub, suckers, sculpin, smallmouth
bass, carp, bluegill and mosquitofish (Table H-6). Observations indicate that
salmonids are found throughout the Umatilla Basin but their distribution
varies seasonally. Few salmonids were observed below RM 75 in the
Umatilla River during the summer. These were observed near spring areas
that apparently provide limited but important refuges from high water
temperatures. Large numbers of non-salmonids were observed in ‘all but the
headwater sites. During August of 1994, crews enumerated over 50,000
date, 28,000 redside shiners, 1500 chisel mouth, 4000 sculpin, and 500
northern squawfish. During the fall and spring, few salmonids were captured
or observed higher in the drainage (i.e. Thomas Creek). No fry were
observed below Three Mile Falls Dam during the spring and early summer
where numerous fall chinook and coho salmon redds were observed the
previous fall.

Presence/Absence Sites
Salmonids were captured during 30 of the 44 surveys (Table E-24).

During the spring of 1994, juvenile salmonids were observed in higher
numbers in some ephemeral tributaries than in the mainstem of the larger
creek. By summer many of the sites sampled during the spring were puddled
or completely dry. A 125 mm bull trout was captured in Coyote Creek,
April 1994.
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Seventeen passage barriers were found during the surveys. Twelve
were classified as partial barriers and five as complete barriers (Table E-25).
Modification of several of the barriers would likely increase available habitat
for salmonids.

SPAWNING ESCAPEMENT SURVEYS
Major tributaries known to be utilized by spawning adult salmon and

steelhead include Birch Creek, Squaw Creek, Meacham Creek and the North
and South Forks of the Umatilla River (Figure A-2). Steelhead tend to use
these and other tributaries, while spring chinook salmon use the upper
reaches of the mainstem and lower reaches of the larger upper tributaries
where water temperatures are sufficiently cool in late summer and early fall.
Fall chinook and coho salmon generally spawn in the lower river. However,
coho have been observed higher in the basin in tributaries such as Squaw
Creek and Buckaroo Creek.

Steelhead
Flow levels and conditions for observation were mostly good during

1994. Survey conditions were not as good as those observed during the very
low runoff year of the spring of 1992, but were much better than the high
runoff encountered during the spring of 1993.

During summer steelhead escapement surveys, a total of 117 redds (2.0
redds/mile) were enumerated along 5 1.1 miles of lateral tributaries and six
miles of the mainstem Umatilla River (Table F-l). Based on observations to
date, it appears that only a small percentage of spawning summer steelhead
utilize the mainstem for spawning and the remainder spawn in lateral
tributaries. Since redd surveys begin in 1985, often over 50 percent of the
observed redds in the Umatilla River Basin are enumerated in Meacham
Creek and tributaries. Squaw Creek is the next most important spawning
tributary, often with over 25% of the observed redds (Table F-4).
Variability in areas surveyed and survey conditions make direct comparisons
of redd data difficult in many years. Areas surveyed have been standardized,
but gravel shifted during high flow periods has been observed to mask
detection of redds marked during previous surveys. One-time surveys
conducted after spawning are thus of minimal value in most years. In years
with low snow pack, multiple surveys conducted every two or three weeks
would yield the best and most comparable information. Because of the
variability of survey conditions annually encountered during steelhead

31



surveys, intensive spawning ground surveys should only be conducted when
the majority of the snow pack has melted and runoff before late March.
Redd data is probably best utilized for relative spawning distribution
information rather than an annual index of abundance. Because of the
difficulties mentioned above, there is not a good correlation between
steelhead adults released above Three Mile Falls Dam and redds observed per
mile surveyed (Table F-S). Long term steelhead spawning population trends
in a tributary can be determined by comparing redd data collected during
multiple surveys of a tributary during low flow springs.

During the spring of 1994, at least 21 live steelhead were observed and
five steelhead mortalities samples. An additional five steelhead were sampled
moving downstream in the Squaw Creek pipe trap, one sampled from the
Meacham Creek rotary trap and 17 sampled at the Westland adult trap. The
Westland adult trap appears to be the best location to sample adult steelhead
moving downstream after spawning.

ODFW conducted summer steelhead escapement surveys on Birch
Creek, above the Forks and enumerated 118 redds and observed 27 summer
steelhead in 18.5 miles of the system (Table F-2). These counts are higher
than any previously recorded counts for this area.

The disposition of the 945 natural and 345 hatchery steelhead that
returned to Three Mile Falls Dam was as follows: 135 were taken for
broodstock, 50 hatchery adults were sacrificed to recover coded wire tags for
research objectives. A total of 1,104 summer steelhead were available for
harvest and natural spawning.

Spriw Chinook Salmon
During spring chinook salmon escapement surveys, 74 redds (1.43

redds/mile) were enumerated and 113 carcasses sampled along 51.8 miles of
the Umatilla River Basin between May 27, and September 26, 1994 (Table
F-3, Figure F-l). Of the 240 spring chinook salmon released above Three
Mile Falls Dam, 47.1% were recovered during escapement surveys. A total
of 50 adipose clipped and coded wire tagged spring chinook salmon were
recovered during spawning ground surveys to evaluate various juvenile
release strategies. Other dispositions of spring chinook salmon enumerated at
Three Mile Falls Dam from 1989 to 1994 are presented in Table F-8.
Because of very intensive spawning ground surveys, it is felt that either a
portion of the spring chinook salmon escapement remains below Pendleton,
where conditions are very poor for observing the escapement, or poaching is
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occurring. Radio telemetry studies conducted on spring chinook salmon
during 1994 do not indicate that fall-back is a serious problem. Poaching
remains a possibility, as remains of ten carcasses were observed in areas of
the upper river, however, the handing out of subsistence spring chinook
salmon from elsewhere and their subsequent possible dressing and disposal
along the river bank clouds the situation. During past years, it has been
reported that some individuals have caught very large numbers of spring
chinook salmon during the closed season (and reportedly released same).
Very heavy line and fishing lures were recovered during 1993, long after
closer of the sport season, from a hole where spring chinook held for the
summer in large numbers, below Meacham Creek Confluence. Because of
multiple surveys of the area, it was known that the heavy fishing gear was
lost well after the closure of the chinook sport fishery.

Spring chinook salmon survival above Pendleton through the successful
completion of spawning, based on sampling of carcasses, averaged 82.3 %
but varied greatly between areas (Table F-6). As has occurred during 1991
and 1993, survival to spawning was highest in the upper section of the
drainage, where water temperatures were coolest, and survival decreased
down river, as water temperatures increased. Survival to spawning was
100.0% in the North Fork Umatilla River, 90.7 % between RM 90-80,
78.6% from RM 80-79, 61.1% from RM 79-70, and 0.0% from RM 70-
59.5. In Meacham Creek, survival through the completion of spawning,
based on only 15 total spring chinook salmon sampled, was 57.1% from RM
12-6 and 66.7% from RM six to the mouth of Meacham Creek. The poor
condition of most spring chinook salmon adults that do survive to spawn in
the Umatilla River below the mouth of Meacham Creek and in Meacham
Creek in most years makes determination of redds difficult. Redds in these
marginal areas (high water temperatures) were often atypically small and thus
it was sometimes difficult to determine, based on size of the redd, whether
spawning had been successful. A good indicator of spawning success in
these marginal areas was a comparison between redds enumerated and
spawned out females sampled. In the Umatilla River during the last two
years comparison of spawned out females sampled divided by redds
enumerated were 84.0% and 75 .O% respectively.

Spawning distribution of returning adult spring chinook salmon in the
Umatilla River (Table F-7) appears to be influenced by both the area where
the hatchery reared juveniles were released and by where the returning adults
were released, after being transported by tanker truck. In 1993 most of the
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spring chinook salmon escapement should have returned to areas near
Meacham Creek, based on their area of release as juveniles, yet 77.2% of
the spawned out fish sampled in the Upper Umatilla River had been trucked
above Pendleton as adults (most at RM 79.5), and only 30.4% of Meacham
Creek successful spawners had been trucked above Pendleton as adults. In
past years, many spring chinook salmon adults have returned to Meacham
Creek or areas just below the mouth of Meacham Creek, because large
numbers of juvenile spring chinook salmon had been released at or near
Bonifer Pond. Survival of these returning adults has not been good in this
area, as warm water has caused high prespawning mortality. To increase the
survival of adults to spawning the returning fish should hold and spawn
above the mouth of Meacham Creek, where water temperatures for holding
and spawning are cooler.

The adult return during 1995 will be mostly from the 1990 and 1991
broods, many released above the mouth of Meacham Creek, and thus a
higher percentage of the adults are expected to return to areas above the
mouth of Meacham Creek, where survival should be highest in most years.

Fall Chinook and Coho Salmon
The total estimated return during the fall of 1993 to the Umatilla River

(Three Mile Falls Dam escapement and fish sampled or observed and not
sampled below Three Mile Falls Dam) was 1,653 coho and 482 fall chinook
salmon adults (Table F-9).

A total of 44 coho salmon redds were enumerated and flagged during
November and December of 1993 above Three Mile Falls Dam (Table F-10).
Forty-one percent of the redds were observed from Cold Springs Diversion at
RM 28.2 to Stanfield Bridge (RM 23.0) and 22.7% were observed from
Stanfield Bridge to Simplot Bridge (RM 17.0). The area from Simplot
Bridge to Three Mile Falls Dam was not surveyed because of extremely poor
conditions for observation. Above Cold Springs Diversion to Fred Gray’s
Bridge, only an occasional redd was observed. Only 14 coho and 1 fall
chinook salmon were sampled above Three Mile Falls Dam during redd
enumeration.

Below Three Mile Falls Dam a total of 50 fall chinook and 122 coho
salmon were sampled (Table F-l 1). Redds were not enumerated as minimal
spawning gravel (mostly bedrock from Three Mile Falls Dam to Chinaman’s
Hole) and extremely poor conditions for observing redds make this a very
difficult area to survey. Based on examination of carcasses, survival to
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spawning of fall chinook salmon was 85.4% and coho survival to spawning
was 74.6%. Based on coded wire tags recovered to date, it appears that
most of the adult fish sampled below Three Mile Falls Dam were returns
from smolts released in the Umatilla River. Length frequency histograms of
adult fall chinook and coho salmon examined during the spawning ground
surveys are presented in Figures F-2 and F-3.

Enumeration of redds and sampling of carcasses are not a good
indicator of spawning success of fall chinook and coho salmon above Three
Mile Falls Dam because of deep and dark water in much of the area during
most years. Only a small percentage of the escapement is usually observed,
and the percentage observed annually will vary greatly depending on where
the fish are released and conditions for observing the escapement (conditions
for observation are most variable in ‘the mainstem during the Fall). A better
indicator of successful spawning may be density of juveniles after emergence.
Because coho salmon spend a year rearing after emergence, naturally
produced fry in the lower river would have to migrate to the mainstem
Columbia or find cold water refuges in the Umatilla River to survive, as
extremely low flows and high water temperatures occur during parts of the
year. The few naturally produced coho salmon juveniles sampled to date in
the lower river were in extremely poor condition (completely covered with
black spot, an external parasite). Coho salmon spawning distribution has
been quite variable, because much of the coho salmon escapement is ripe or
near ripe upon entry into the Umatilla River, and thus most adults have
spawned in the immediate vicinity of their release area, and release areas
have varied. Because of low flows and extremely high water temperatures
below Pendleton during certain periods of the year, survival of juvenile coho
salmon to emigration will be near zero unless refuges are available in the
lower Umatilla or Columbia Rivers or adult fish are transported to the
headwaters to spawn. Because of aggressive interactions with other
salmonids, this may not be desirable.

JUVENILE SALMON-ID TRAPPING

Upriver TrapDing
The rotary screw trap in the Umatilla River (RM 79.5) operated 245

out of 277 days from October 15, 1993 through June 18, 1994 and captured
2,413 juvenile rainbow/steelhead. Mean trap efficiency rate was 12% for
juvenile steelhead (244 recaptured from 2,109 marked and released). A total
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of 5,162 juvenile chinook salmon were captured. Mean trap efficiency rate
was 36% for juvenile chinook (1,529 recaptured out of 4,240 marked and
released; Tables G-l, G-2)

The rotary screw trap in Meacham Creek (RM 1.5) operated 183 out
of 190 days from December 15 through June 22, 1994 and captured 4,959
juvenile rainbow/steelhead. Mean trap efficiency rate was 14% for juvenile
steelhead (622 recaptured from 4,356 marked and released). A total of 832
juvenile chinook salmon were captured. Mean trap efficiency rate was 36%
for juvenile chinook (273 recaptured out of 752 marked and released; Tables
G-l, G-2).

The three pipe traps in Squaw Creek (RM 1) operated 185 out of 201
days from December 4 through June 22, 1994 and captured 1,903 juvenile
rainbow/steelhead. Mean trap efficiency rate was 24% for juvenile steelhead
(222 recaptured from 1,696 marked and released). A total of 46 juvenile
chinook salmon were captured. Mean trap efficiency rate was 22% for
juvenile chinook (7 recaptured out of 32 marked and released; Tables G-l,
G-2).

Peak catches of juvenile rainbow/steelhead and chinook salmon
occurred in October during the fall and in April and May in the spring. It
appears that a number of juveniles move from the headwaters to the lower
reaches of the basin during the fall and winter before emigrating in the
spring.

Several uncertainties affect the evaluation of trap data regarding
naturally produced smolts emigrating from the Squaw Creek, Meacham
Creek, and the upper Umatilla River. These uncertainties include: wide day
to day variation in trap catch rates; the winter mortality of fish moving past
the trap in the fall before they leave the basin in the spring; the unknown
number of salmonids passing the trap during the days the traps were not
operated, and the unknown proportion of the rainbow/steelhead that were
either presmolted emigrants or resident fish. It appears that many of the
juvenile rainbow/steelhead captured at RM 79.5 were not emigrants as
indicated by difference in the lengths of juvenile rainbow/steelhead captured
in the lower river (Figures G-l, G-21).

Trapping was conducted in the Umatilla at RM 79.5 because most of
the steelhead and adult chinook redds in past years have been found upstream
of the site while hundreds of thousands of hatchery fish are annually released
just below the site. Furthermore, the Meacham Creek and Squaw Creek sites
are near the Umatilla site (Figure Map). In addition, water quality is
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unsuitable for summer rearing of salmonids not far below the site. We
postulated that by trapping juvenile salmonids at RM 79.5, naturally
produced emigrants could be successfully estimated without subjecting
recently released hatchery fish to the additional stress associated with
trapping and handling. Trapping in the lower river would require continual
monitoring during hatchery releases to prevent the trap from becoming
inundated with fish and causing unnecessary stress to both hatchery and
natural production smolts. However, fall emigration and the difference in
size of juvenile rainbow/steelhead captured at RM 79.5 and at WEID canal
suggest that trapping in both the mid and lower river will be required to
effectively estimate the number of naturally produced smolts emigrating from
the Umatilla River Basin (Figures G-6, G-21).

A total of 139 bull trout were captured in the Umatilla River trap.
Two were captured in the Meacham Creek trap and one in the Squaw Creek
trap (Table G-l). A summary of all our bull trout observations to date are
summarized in Table I-l. Bull trout trapped in the fall averaged 264 mm
(fork length; SD 46) in contrast to those trapped in the spring which
averaged 152 mm (SD 46; Appendix I). Peak catches occurred in October
during the fall and in April and May during the spring (Figure I-2). Traps
were not operated in September. The age of a 390 mm bull trout was
determined by scale and otolith analysis to be 4+. The first two years of
growth were slow in contrast to faster growth of its last two years.

Downriver TraDDing
During the five day evaluation period at the WEID capture facility, a

total of 23 naturally produced spring chinook salmon averaging 112.2 mm,
369 hatchery released spring chinook salmon and 124 naturally produced
rainbow/steelhead averaging 182.5 mm (Figure G-21) were enumerated
(Table G-3). Overall minimum capture efficiency was between 22.0% and
65.5 % and averaging 37.8 % (Table G-4). Comparison of minimum capture
efficiencies of natural spring chinook salmon with mean size of 112.2 mm
with hatchery spring chinook salmon that were much larger (often over 200
mm) indicated that the natural spring chinook salmon were recaptured at a
34.7% higher rate during the short evaluation period.

Camera enumeration at the Three Mile Falls Dam East Bank viewing
window indicated that large numbers of smolts were migrating downstream
through the East Bank adult ladder. It is not possible to compare the
percentage moving through the West vs. East Bank Facilities, as large
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numbers of big hatchery smolts (hundreds) were holding in front of the five
cfs orifice plate, when the area was dewatered, while closing the juvenile
bypass. The recapture rate of naturally produced (small sized) chinook
salmon .may be higher than the big hatchery smolts because the larger fish
may be better able to hold in front of the orifice plate.

The large variation in trapping efficiency between hatchery and natural
salmonids suggests that separate, recapture rates should be determined to
increase the accuracy of population estimates. Capture efficiencies were
probably higher than would normally occur, as flow over the Dam was
minimal during the feasibility study. Capture efficiency at the facility should
vary greatly over short periods of time because of irrigation practices
(variable flow caused by water withdrawal and/or release of McKay stored
water) and the hydro operation at Boyd’s Diversion.

Enumeration of the downstream migration appears feasible at Three
Mile Falls Dam, but will be very labor intensive. Because of the ever
changing flow levels discussed above, capture efficiencies will be extremely
variable over short periods of time. Multiple efficiency tests should be
conducted daily. Additionally, the variable flow levels necessitate that at
least one person be on site at all times to maintain the proper flow into the
trap.

HARVEST
Harvest monitors logged 128 survey hours during April, 1994. They

conducted 20 angler interviews with 37 anglers and examined 0 adult
steelhead. Several of the Tribal anglers were interviewed two and three
times. Estimating total harvest was not possible without any catch observed
during the surveys. Twenty-five of the anglers interviewed had logged 98.5
angling hours. The others were interviewed before they began fishing.
Thirty adult steelhead were reported harvested during telephone interviews
and other off-site contacts.

The post-season telephone survey was the only effective method of
estimating harvest in 1994 because of the relatively few Tribal anglers, the
localized area of their residence, and the reception of Tribal anglers to the
non-intrusive techniques and questions of the telephone interviews.
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AGE AND GROWTH
Based on analysis of scales, 49.2% of Umatilla River naturally

produced summer steelhead returning to spawn in 1994 were from the 1989
brood year and 41.3% were from the 1990 brood (Tables H-l and H-2).
Over 79% of the natural escapement had spent two years rearing in
freshwater and 17.5% had reared for three years before emigration (Table H-
3).

The most abundant juvenile salmonid in tributaries sampled during
biological surveys were rainbow/steelhead. From 87.8 % -98.3 % of
rainbow/steelhead present were age 0 or 1 (Tables H-4 and H-5). Population
estimates and biological sampling were conducted during summer or fall,
after steelhead smolts had emigrated, and only small numbers, ranging from
1.7%-12.2%  of fish in various tributaries sampled, were age classes 2 and 3.
Only one fish sampled during biological surveys and three fish sampled-
during index surveys were four years old and no older age classes were
found. Mean size by age class, range, and standard deviation of juvenile
rainbow/steelhead sampled by tributary are presented in Tables H-4 and H-5.
Age data was utilized to expand the length samples by apportionment.
Because of the large number of length samples, in most cases over 10% of
the salmonids estimated to be in a tributary were measured, the age classes
were fairly apparent without scale analysis, but independent scale
interpretations were conducted. Little overlap occurred between length and
age for age classes 0 and 1. More overlap occurred in the older age classes.

Age and length data from salmonids collected from the index sites are
presented in Table H-6. This was the first year of data collection in many of
the areas, and thus trends in population structure, age classes, etc. will not be
evident until additional years of information are collected.

Based on coded wire tag return data, 66.6% of the spring chinook
salmon adults in 1994 was from the 1990 brood and 33.3 % from the 1989
brood (Figure F-l).

39



ACKNOWLEDGEMENTS

This program was funded by Bonneville Power Administration to
mitigate in part, for salmon and steelhead losses associated with the
construction and operation of Columbia and Snake River Dams. The
Confederated Tribes of the Umatilla Indian Reservation thanks Jay Marcotte,
Jerry Bauer and other Bonneville Power Administration personnel for their
assistance.

We acknowledge the efforts of Tribal employees: Preston Bronson,
Julie Burke, Brian Conner, Melvin Farrow, Aaron Jackson, Gary James,
Peter Lofy, James Marsh, Sam Mckay,  Mike McLean, Gabriel Moses, Rob
Quaempts, Celeste Reves, Joseph Richards, Troy Rodrigez, Gerry Rowan,
Todd Shaw, Gene Shippentower, Vern Spencer, Darryl Thompson, Jed
Volkman, Brian Zimmerman.

We acknowledge the efforts and assistance of Ed Calame, Shawn
McKinney,  Mike Northrup and John Sanchez of the U.S. Forest Service,
Ron Morris of Bureau of Reclamation and the following Oregon Department
of Fish and Wildlife personnel: Tim Baily, William Cameron, Rick
Carmichael, Pam Dupee, Sharon Focher, John Germond, Mike Hayes, Kim
Jones, MaryLouise  Keefe, Suzanne Knapp, Brad Lovotts and Kelley Moore.

40



LITERATURE CITED

Black, E. C. 1953. Upper lethal temperatures of some British Columbia
freshwater fishes, J. Fish. Res. Board of Canada 10(4):196-210.

.

Brett, J. R. 1952. Temperature tolerance in young Pacific salmon, genus
Oncorhynchus. J. Fish. Res. Board of Canada 9(6):265-323.

Bureau of Reclamation. 1988. Umatilla Basin Project, Oregon, planning
report-final environmental impact statement. Pacific Northwest
Region. Bureau of Reclamation, Department of Interior, Boise, Idaho.

Confederated Tribes of the Umatilla Indian Reservation. 1984. Umatilla
Basin recommended salmon and steelhead habitat (hatchery and
passage) improvement measures. Pendleton, Oregon.

Hubbard L.E., Herrett, T.A., Kraus, R.L., Ruppert, G.P., Courts, M.L.
1993. Water resources data, Oregon, water year 1992. US Geological
Survey, US Department of the Interior, Water Date Report OR-92-l.

Malvestuto, Stephen P., Davies, William D., Shelton, William L. 1978. An
evaluation of the roving creel survey with non-uniform probability
sampling. Transactions of the American Fisheries Society. 107(2):255-
262.

Malvestuto, Stephen P., 1983. Sampling the recreational fishery. in Larry A.
Nielson and David L. Johnson. Editors. Fisheries Techniques.
American Fisheries Society, Bethesda, Maryland. 468 pp.

Moore, Kelly M.S., Jones, Kim, K. Dambacher, Jeffrey M. 1993. Methods
for stream habitat surveys: Oregon Department of Fish and Wildlife,
Aquatic Inventory Project. Corvallis OR, 97330.

Northwest Power Planning Council. 1987. Columbia river basin fish and
wildlife program. Northwest Power Planning Council, 850 S.W.
Broadway, Suite 1100, Portland, Oregon 97205.

41



Northwest Power Planning Council. 1990. Umatilla River subbasin salmon
and steelhead production plan. Northwest Power Planning Council and
the Agencies of the Indian Tribes of the Columbia Basin Fish and
Wildlife Authority.

Oregon Department of Fish and Wildlife. 1986. A comprehensive plan for
rehabilitation of anadromous fish stocks in the Umatilla River Basin.
Report Submitted to Bonneville Power Administration, Project No. 84-
10.

Oregon Department of Fish and Wildlife. 1987. United States vs. Oregon
subbasin production reports. Portland, Oregon.

Rowan, Gerald D. 1991. Minthorn Springs Creek Summer Juvenile Release
and Adult Collecting Facility, Annual Report 1990. Confederated
Tribes of the Umatilla Indian Reservation. Report Submitted to U.S
Department of Energy, Bonneville Power Administration. Project No.
83-435. loo pp.

Rowan, Gerald D. 1994. Minthorn Springs Creek Summer Juvenile Release
and Adult Collecting Facility, Annual Report 1993. Confederated
Tribes of the Umatilla Indian Reservation. Report Submitted to U.S
Department of Energy, Bonneville Power Administration. Project No.
83-435. loo pp.

SYSTAT. 1992. SYSTAT for Windows:. Statistics, Version 5 Edition.
Evanston, IL: SYSTAT, Inc., 750 pp.

Taylor, George H. 1993. Normal annual precipitation, state of Oregon,
Period 1961-1990. Map. Oregon Climate Service, 326 Strand Ag.
Hall, Oregon State University, Corvallis, Oregon 9733 l-2209.

U.S. Geological Survey, 1989. Hydrological Unit Map, State of Oregon.
U .S . Geological Survey, Reston,  Virginia 27092.

42



Van Deventer, John S. Platts, William S. 1989. Microcomputer software
system for generating population statistics from electrofishing data-
User’s Guide for MicroFish 3.0. USDA. U.S. Forest Service,
Intermountian Research Station. General Technical Report INT-254 29
PP.

Vincent, E. Richard. 1987. Effects of stocking catchable-sized hatchery
rainbow trout on two wild trout species in the Madison River and
O’Dell Creek, Montana. North American Journal of Fisheries
Management 7:91-105.

Volkman, Jed. 1993. Evaluation of juvenile fish bypass and adult fish
passage facilities at water diversions in the Umatilla River. Volume 2.
Bonneville Power Administration. Project No. 89-024-01.

Walker, George W., MacLeod, Norman S. 1991. Geologic Map of Oregon,
U.S. Geological Survey, U.S Department of the Interior. U.S.
Geological Survey Map Distribution, Box 25286, Federal Center,
Denver, CO 80225.

Zimmerman, B.C., Duke, B. 1993. Umatilla River Basin Trap and Haul
Program. Report submitted to Bonneville Power Administration,
Project No. 88-002. 46 pp.

43



LEGEND

STATE BOUNDARY LINE

COUNTY BULNDARY LINE

C.T.U.I.R. BOUNOARY LINE

1855 BOUNDARY LINE

CEDED BOUNJARY LINE

USUAL AM3 ACCUSTOMED
JOINT USE AREAS

FISHING TREATY ZONE 6

+

Figure A-l. Map of Reservation and Ceded Lands of the Umatilla Indian Reservation in Northeast Oregon and Southeast Washington.



Columbia River

McNary Dam

Washington
Oregon

Three Mile Falls Dam

ildhorse Creek

Umatilla River
Cold Springs Dam Pendleton

- -

Stanfield - Y’
Dam

Westland D a m ’

Figure A-2. Map of the Umatilla River Basin with River Miles Denoted.



Columbia River

McNary D a m

e?f7Hermitton

\rvasrlirryluli

Oregon

JJ \mdhorse  Creek

\matilla River
i- i

Figure A-3. Map of Thermograph Locations in the Umatilla River Basin.



Columbia River

McNary D a m

Washington
Oregon

piles 5
- N o r t h

1 , , (/$fGldhorse  Creek. .

Umatilla River

Figure A-4. Map of Index Site Locations in the Umatilla River Basin.



APPENDIX B

4 , 0 0 0

3 , 5 0 0

3 , 0 0 0

= 2 , 5 0 0e5
2 2 , 0 0 0
=
5 1 , 5 0 0

1 , 0 0 0

5 0 0

0

- N. Steelhead *H. Steelhead

+Mean A n n u a l  F l o w

BOO

BOO

4 0 0

2 0 0

0
1 9 8 2 1 9 8 7 1 9 9 2

Y e a r  o f  A d u l t  R e t u r n

Figure B-l. Adult Steelhead Returns Compared to the Mean Annual Flows (cfs) at Umatilla Gage (RM 1.2)
Two Years Prior to the Adult Return from 1982 to 1994, (1994 adult returns approximated;
STSFLWB 1. CH3)

‘N. Steelhead *H. Steelhead + Feb-April
4 . 0 0 0

3 , 5 0 0

3 , 0 0 0

x 2 . 5 0 0mf
f 2 , 0 0 0
L
2 1 , 5 0 0

1 , 0 0 0

5 0 0

0 I I I I I I I I I I I I I f

1 9 8 2 1 9 8 7 1 9 9 2
Y e a r  o f  A d u l t  R e t u r n

2 . 5 0 0
z3d

2 , 0 0 0  g
‘2
$2

1 , 5 0 0  z
P.-110

1 , 0 0 0  :
<SLL

500 2
5
iE

0

Figure B-2. Adult Steelhead Returns and the Average of February, March and April Mean Monthly Flows (cfs)
at Umatilla Gage (RM 1.2) Two Years Prior to the Adult Return from 1982 to 1994 (1994 adult returns
approximated: STSFLWB2.CH3).

B-l



APPENDIX C
Thermograph Locations and Recorded Temperatures

Table C-l. Thermographs in the Umatilla River.

LOCATION AGENCY RIVER MILE DEPLOYMENT THERMOGRAPH
PERIOD TYPE

Umatilla River at Three Mile Falls Dam I CTUIR I 3.1 1 All Year 1 Temp-Mentor

Umatilla River (at Three Mile Falls Dam)

Umatilla River (at Maxwell Canal @ new gage)

USBR

USBR

3.7 Proposed Hydromet

15 All Year Hydromet

Umatilla River (near Dillon Canal, at gage 03 IO) 1 124USBR I All Year I Hydromet

Umatilla River (near Feed Canal, at gage 0290) USBR 28 All Year Hydromet

Umatilla River (near Yoakum, at gage 0260) USBR 37 All Year Hydromet

Umatilla River (Near Rieth) CTUJR 49 All Year RTM2000

Umatilla River (Near Pendleton, at gage 0210) USBR 55.2 Proposed Hydromet

Umatilla River (Near ODFW Office) CTUJR 56 All Year Temp.Mentor

Umatilla River CTUJR 78.5 All Year Temp-Mentor

Umatilla River CTUJR 79 All Year Temp-Mentor
I I I I

Umatilla River (at USGS Gage) CTUJR 81.7 All Year Temp-Mentor

Umatilla River (Below mouth of N. and S. Forks) USFS 89.5 Feb.-Dec. Temp-Mentor

Minthom Springs (Near Umatilla RM 65) CTUIR In Springs All Year Temp.Mentor

Buckaroo Creek CTUJR 2 All Year Temp-Mentor

Squaw Creek CTUJR 2 All Year Temp-Mentor

Little Squaw Creek CTUJR 0.1 All Year Temp.Mentor

Ryan Creek CTUJR 1.3 All Year RTM2000

N.Fork Umatilla River USFS 0.1

S.Fork  Umatilla River USFS 0.1

June-Oct. Temp-Mentor

Feb.-Dec. Temp.Mentor

S.Fork Umatilla River 1 16USFS 1 June-Oct. 1 Temp.Mentor

Shimmiehom I USFS 0.1 I June-Ott I Temp-Mentor
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Table C-2. Thermographs in Meacham Creek Drainage.

II Meacham Creek I CTUIR

11  Meacham Creek 1 CTUIR

II Meacham Creek I ODFW

Meacham Creek

Bonifer  Pond (near Meacham C. RM 2.5)

ODFW

CTUIR

II Camo Creek I CTUIR

[I N.F. Meacham 1 ODFW

II N.F. Meacham USFS
I

East Meacham

Butcher Creek

CTUlR

CTUIR

RIVER MILE DEPLOYMEW THERMOGRAPH
PERIOD TYPE

2 All Year Temp-Mentor

5.25 All Year

13 All Year

Temp.Mentor

RTM2000

31.5 April-Oct. Temp-Mentor
I I II

32.5

In Pond

April-Oct.

All Year

Temp-Mentor

Temu-Mentor

0.6 All Year

0.1 All Year (Began 5194)

RTM2000

Hobo

2 June-Oct.

0.1 All Year

Temp-Mentor

RTM2000

1 All Year RTM2000 II

Table C-3. Thermographs in Wildhorse Creek Drainage

LOCATION AGENCY RIVER MILE DEPLOYMENT THERMOGRAPH
PERIOD TYPE

Wildhorse Creek (Mouth)

Wildhorse Creek (Below new project)

CTUIR

CTUIR

0 All Year Temp-Mentor

9.5 Proposed, All Year Temp-Mentor

IC Wildhorse Creek (Above new project) Cl-UIR 11 Proposed, All Year Temp-Mentor
I I I I

Wildhorse Creek (Near Adams)

Wildhorse Creek (Headwaters)

ODFW 13

CTUIR 26

All Year

All Year

Temp-Mentor

Temp-Mentor
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Table C-4. Thermographs in the Walla  Walla  River Basin

LOCATION

II Walla  Walla  River

II Walla Walla  River

II S.F. Walla  Walla

11 S.F. Walla  Walla

Burnt Cabin Creek (S.F. Walla  Walla)

Reser  Creek (S.F. Walla  Walla)

N.F. Walla Walla

II N.F. Walla  Walla

11  N.F. Walla  Walla

II Pine Creek

11 Pine Creek

CTUIR I 47 I All Year

CTUIR 0.5

CTUIR 7.

All Year

All Year

CTUIR

CTUIR

0.1 All Year

0.1 All Year

ODFW

ODFW

6 New 5194

12 New 5194

ODFW 20.5

ODFW 29

New S/94

New S/94

THERMOGRAPH
TYPE

Temp-Mentor

Temp-Mentor

RTM2000

Temp-Mentor

RTM2000

HOBO

RTM2000

RTM2000

Temp-Mentor

H O B O

HOBO

Temp.Mentor

Temp-Mentor
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Table C-5 Thermographs in Birch Creek, Butter Creek, and Willow Creek Drainages.

LOCATION AGENCY

Birch Creek ODFW

RIVERMILE DEPLOYMENT THERMOGRAPH
PERIOD TYPE

3.5 April-Oct. Temp-Mentor

Birch Creek (near Sparks)

Fast Birch Creek

ODPW 6.5 April-Oct.

ODFW 8.5 April-Oct.

Temp-Mentor

Temp-Mentor

Westgate  Canyon (East Birch Creek)

Pearson Creek

ODFW

ODFW

0.75 April-Oct. Temp-Mentor

4 New 5194 Hobo

West Birch Creek I ODFW 1 2 1 New 4/94 1 Hobo

West Birch Creek ODFW 15 New 4194 Hobo

Butter Creek ODFW 51 New 5/94 Hobo

Little Butter Creek (Near Gurdane) ODFW 7

Little Butter Creek (Near Lena) ODFW 19.5

New 5194 Hobo

New 5194 Hobo

Willow Creek ODFW 61

Willow Creek ODPW 77.5

New 5194 Hobo

New 5/94 Hobo

Rhea Creek I ODFW I 16.7 1 New 5/94 1 Hobo

Rhea Creek ODFW 35 New 5/94 Hobo
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Figure C-l. Maximum and Minimum Temperatures Recorded in the Umatilla River, Near Rieth, RM 49.5, July through November 1993
(TGUR9307.CH3).
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Figure C-2. Maximum and Minimum Temperatures Recorded in the Umatilla River, Near Rieth, RM 49.5, November, 1993 Through
1994 flGUR9311.CH3).
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Figure C-3. The Maximum and Minimum Temperatures Recorded in Ryan Creek, RM 1 S, July into November, 1993 (TGRY9307.CH3).
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Figure C-4. Maximum and Minimum Temperatures Recorded in Ryan Creek, RM 1.5, November, 1993 to June, 1994 (TGRY9311  .CH3).
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Figure C-S. Maximum and Minimum Temperatures Recorded in Ryan Creek, RM 1.5, August, 1994 vGRY9408.CH3).
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Figure C-6. Maximum and Minimum Temperatures Recorded in Meacham Creek, RM 13, July to November, 1993 (TGMM9307.CH3).
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Figure C-7. Maximum and Minimum Temperatures Recorded in Meacham Creek, RM 13,  November, 1993 to May, 1994
(T’GMM93  11 .CH3).
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Figure C-8. Maximum and Minimum Temperatures Recorded in Meacham Creek, RM 13, July and August, 1994 gGMM9407.CH3).
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Figure C-9. Maximum and Minimum Temperatures Recorded in Camp Creek, RM 0.5, November, 1993 to June, 1994
(IXCP93  11 .CH3).
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Figure C-IO. Maximum and Minimum Temperatures Recorded in Camp Creek, RM 0.5, July to November, 1994 (TGCF9407.CH3).
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Figure C-l 1. Maximum and Minimum Temperatures Recorded in East Meacham Creek, RM 0.125, July to November, 1993
(TGEM9307.CH3).
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Figure C-12. Maximum and Minimum Temperatures Recorded in East Meacham Creek, RM 0.125, November, 1993 to March, 1994
vGFA493  11 CH3).
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Figure C-13. Maximum and Minimum Temperatures Recorded in East Meacham Creek, RM 0.125, July and August, 1994
(TGEM9407 .CH3).
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Figure C-14. Maximum and Minimum Temperatures Recorded in Butcher Creek, RM 0.125, November, 1993 to June, 1994
(TGBT93  I 1 .CH3).

c-11



APPENDIX D
Physical Hahitat Sun~cy  Data Summary Tables.

Table D-l. The Number of Miles Surveyed, Total Arca,and  Number of Habitat Units Inventoried, 1994.

STREAM NUMBER OF MILES TOTAL AREA/III’ TOTAL NUMBER
SURVEYED OF UNITS

Umatilla  River 25.7 858.776 2665

Squaw Creek 10.0 58.951 1443

Camp Creek 3.3 17,123 720

Camp Creek Tributary 0.4 671 too

TOTAL 39.4 935.521 4928

Tab12  D-2. Summary of Habitat  Quality Rankings from Habitat Smv<y  Data. 1994.

RIEXSURED HABITAT
FE&TUBE

Pool  Area (“0)

Dry Channel Area (%)

Width/Depth (rimes)

Fines (“‘a)

Opt11  Sky (9%)

Canopy Closure (56)

\4’oody  Debris
(pieces, XIlOOm)

Woody Debris
(v0Iun1e.  n13:100m)* ““me,-ical data

I,.~.10 10~~11~  35 11 --,3 5 FnirI33.0 Fnir129.9 FnirI23.7 Fairi15.9

n x.1 0 lO-.n.: 0 11=U F;liriO.7 Poor!lD.O FairiO.9 I%or/‘59.8

n -.30 3’3,w  10 II’ IO Poor!52.X Poori* Fairi22.4 F&25. 1

n .,20 2wi1 :x II’ x I::rir/l  1 Good:2 Fair@ Good’4

I1 -,.so , 50 41 r.20 w-20 l’oori69 Fniri40 Fair!‘27 Fair!27

n-35 I1 -,35 Poor/23 Good144 Good139 Good/46

11..I0 10. .I1  .20 II-  20 Poor:2.4 Poori3.4 Poor/8.7 Pww6.3

n ‘20 20,.  Il. RU n 30 Poor:4.0 Poor/2.2 Goodi l’oorl4  6
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Tnhlc  D-3. Ilnhitnt  Inventory  Summary for  [imntill;l  River. units l-378,  Rkl  56.1 to 59.2, Vdl~!y, Chnnwl. and Wood Summary, June 1334

Valley and Channel Sumnary

Valley Characteristics (Percent Reach Length)
Narrou Valley Floor Broad Valley Floor

Steep V-shape 0 Constraining Terraces 100
Moderate V-shape 0 Multiple Terraces 0
Open V-shape 0 Wide Floodplain 0

Valley Width Index avg: 23.3 range: 3.0-25.0

Channel Morphology (Percent Reach Length)
Constrained Unconstrained

Hi llslope 0 Single Channel 12
Bedrock 0 Multiple Channel 0
Terrace 88 Braided Channel 0
Alt. Terrace/Hill 0
Landuse 0

Channel Characteristics
Type Lenqth Area Dry Units

Primary 6,931 155,718 0
Secondary 4,370 36,093 2

Channel Dimensions
Wetted Surface Active Channel First Terrace
Width 13.1 Width 24.1 Width 40.3
Wtb 0.38 Height 0.5 Height 1.0
W:D 57.5

Stream Flow Type: MF Water Temp: 18.0-26.0

Avg. Unit Gradient: 0.5 Habitat Units/lOOm: 3.3

Riparian, Bank, and Wood Sumnary

Land Use: LG.RR Riparian Veg.: D/30-50, S

Bank Stability Undercut Banks
Bank Class Percent Reach Length Unit Average: 8.69%
Non-Erodible 3.5
Vegetation Stabilized 77.8 Open Sky (% of 180)
Boulder-cobble 6.6 Unit Average: 73
Actively Eroding 12.2 Range: 17-94

Large Woody Debris
Average Complexity Score: 1.2
Pieces 77 Volume(m3)
Pieces/lOOm 1 . 1 Volume/lOOm

61
0.9
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HABITAT DETAIL

Habitat Type
Number Total Avg Avg Total Large Substrate
Units Length Width Depth Area Boulders Percent Wetted Area

(ml (ml (ml cm*) (#>0.5m) S/O Snd Crvl Cbbl 8Ldr Bdrk

--- ____- ------

DRY UNITS

GLIDE
POOL-ALCOVE
POOL-BACKWATER
POOL-BEAVER DAM
POOL-DAMMED
POOL-ISOLATED
POOL-LATERAL SCOUR
POOL-PLUNGE
POOL-STRAIGHT SCOUR
RAPID/BEDROCK
RAPID/BOULDERS
RIFFLE
RIFFLE W/ POCKETS
STEP/BEDROCK
STEP/STRUCTURE

2
62

1
46

1
3

44
3

47
10
7

122
24
3
2

50 6.3 0.00 398 1 0 0 50 40 10 0
2,470 14.4 0.43 46,277 419 13 4 34 15 9 26

28 12.6 0.50 352 21 30 20 30 10 10 0
660 4.6 0.32 4,527 55 24 6 39 10 5 15
67 11.6 0.85 777 0 20 10 50 10 0 10
39 15.8 1.10 618 35 20 0 20 20 20 20

574 2.5 0.23 1,234 44 20 3 33 10 7 27
1,277 11.7 0.69 19,574 141 13 4 47 17 9 11

29 11.2 0.78 347 43 7 0 17 13 13 50
1,549 15.8 0.56 23,148 418 9 3 31 16 12 29
208 17.7 0.26 3,470 74 3 1 12 12 9 63
74 21.6 0.29 1,653 196 3 0 17 29 44 7

3,007 12.0 0.21 50,343 679 9 2 47 17 10 15
1,257 25.6 0.35 38,943 988 10 0 20 20 22 28

7 11.2 0.22 74 9 10 D 7 10 10 63
6 22.6 0.10 75 0 15 5 60 10 5 5

---~-- -- ----
Total: 378 11,301 13.1 0.38 191,810 3123 Avg:12 3 38 16 11 21

HABITAT SUMMARY

Habitat Group
Total Avg Aw

No. Length Width Depth Wetted Area Large Boulders Wood
Units (ml Cm) Cm) cm*) Percent Number #/lOOm* Class

------ ~-

Damned & BW Pools 52 1,368 5.0 0.34
Scour Pools 94 2,855 13.8 0.62
Glides 62 2,470 14.4 0.43
RiffLes 146 4,264 14.3 0.23
Rapids 17 281 19.3 0.27
Cascades 0 0 . .
Step/Falls 5 12 15.8 0.17
Small Streams (SS) 0 0 . .
Dry 2 50 6.3 0.00

7508 3.91 155 2.06 1.3
43069 22.45 602 1.40 1.4
46277 24.13 419 0.91 1.1
89286 46.55 1667 1.87 1.0
5123 2.67 270 5.27 1.1

0 0.00 0 0.00 .
149 0.08 9 6.05 1.0

0 0.00 0 0.00 .
398 0.21 1 0.25 1.0
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STREAM SUMMARY Umatilla River

Total Avg Aw Total Substrate Total
. Number Length Width Depth Area Percent Wetted Area

Cm*)
Large

Units Cm) (ml (ml S/O Sand Grvl Cbbl Bldr Bdrk Boulder
- - - - -p--p- -
378 11,301 13.1 0.38 191,810 12 3 38 16 11 21 3,123

Wetted Area

Habitat Group Cm*) Percent

Scour Pool 43,069 22.5
Backwater Pools 7,508 3.9
GLide 46,277 24.1
Riffle 89,286 46.5
Rapid 5,123 2.7
Cascade 0 0.0
Step 149 0.1
Dry 398 0.2
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RIPARIAN ZONE VEGETATION SUMMARY

Reach 0 is represented by 13 transects

Predominant Landform in each zone

Zone 1
O-IO meters

Zone 2 Zone 3
lo-20 meters 20-30 meters

Hillslope 4
High terrace 42
Lou terrace 35
FloodpLain 0
Uttland/meadow 0
Stream channel 19
Roadbed/RaiLroad 0
Riprap 0

4

42
38
0
0

15
0
Cl

4

46
35
0
0

15
0
0

Surface slope (%) 17 3 3

Canopy closure and ground cover

Zone 1
O-10 meters

(%I

Zone 2
lo-20 meters

(%)

Zone 3
20-30 meters

(X)

Canopy closure 26 5 4
Shrub cover 32 32 32
Grass/forb  cover 21 21 27

Average number of trees in a 5-meter wide band

Zone 1

O-10 meters
Diameter
class (cm) Conifer Hardwood- -
3-15cm 0.0 4.3
15-30cm 0.0 1.4
30-50cm 0.0 0.4
50-90cm 0.0 0.0

>90cm 0.0 0.0

Z o n e  2
lo-20 meters

Conifer Hardwood Conifer Hardwood-.- -~
0.0 0.2 0.0 0.5
0.0 0.0 0.0 0.5
0.0 0.2 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0

Zone 3 Zones l-3
20-30 meters O-30 meters

Conifer Hardwood-~
0.0 4.9
0.0 1.9
0.0 0.5
0.0 0.0
0.0 0.0

Tota1/100m2  0 . 0 6.1 0.0 0.3 0.0 1.0 0.0 2.5
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Valley and Channel Sunmary

Valley Characteristics (Percent Reach Length)
Narrow Valley Floor Broad Valley Floor

Steep V-shape 0 Constraining Terraces 100
Moderate V-shape 0 Multiple Terraces 0
Open V-shape 0 Wide Floodplain 0

Valley Width Index avg: 25.0 range: 25.0-25.0

Channel Morphology (Percent Reach Length)
Constrained Unconstrained

Hillslope 0 - Single Channel 0
Bedrock 0 Multiple Channel 0
Terrace 100 Braided Channel 0
Alt. Terrace/Hill 0
Landuse 0

Channel Characteristics
Type Length A r e a Dry Units

Primary 1,730 43,525 0
Secondary 1,563 14,398 0

Channel Dimensions
Wetted Surface Active Channel First Terrace
Width 13.6 Width 26.1 Width 41.1
Depth 0.37 Height 0.5 Height 1.0
W:D 79.0

Stream Flow Type: MF Water Temp: 1.4.5-26.0
Avg. Unit Gradient: I.4 Habitat Units/lOOm: 5.0

Riparian, Bank, and Wood Sumnary

Land Use: LG.RR Riparian Veg.: D/30--50, S

Bank Stability Undercut Banks
Bank Class Percent Reach Length Unit Average: 6.49%
Non-Erodible 7.6
Vegetation Stabilized 72.2 Open Sky (% of lB0)
Boulder-cobble 1.9 Unit Average: 64
Actively Eroding 17.0 Range: 6-86

Large Woody Debris
Average Complexity Score: 1.1
Pieces 24 Volume(m3)
Pieces/lOOm 1 . 4 Volume/lOOm

34
2.0
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HABITAT DETAIL

Number Total Avg Avg Total Large Substrate
Habitat Type Units Length Width Depth Area Boulders Percent Wetted Area

(ml (ml Cm) (m*) (#>O.Sm) S/O Snd Grvl Cbbl Bldr Bdrk

- - - - - -  - - - - - -

GLIDE 25 650 14.8 0.45 12,567 45 10 2 32 13 5 38
POOL-BACKWATER 21 280 6.3 0.36 2,245 22 17 2 35 13 3 30
POOL-ISOLATED 5 79 5.4 0.25 412 12 30 6 22 8 0 34
POOL-LATERAL SCOUR 9 185 10.4 0.57 2,712 13 10 1 35 24 11 19
POOL-PLUNGE 4 69 13.7 1.23 913 15 10 8 15 10 8 50
POOL-STRAIGHT SCOUR 28 556 16.1 0.57 10,350 77 10 1 32 17 7 33
RAPID/BEDROCK 8 80 14.3 0.23 1,162 7 8 0 3 4 185
RAPID/BOULDERS 1 2 4.2 0.15 9 0 0 0 10 50 40 0
RIFFLE 59 1,345 15.5 0.20 26,593 170 10 1 35 18 8 29
RlFFLE U/ POCKETS 1 33 18.9 0.25 631 21 10 0 30 30 20 10
STEP/BEDROCK 4 13 18.1 0.23 329 0 5 0 8 5 3 80

-- --~- _ _ _ - - -
Total: 165 3,293 13.6 0.37 57,923 382 Avg:ll 1 31 16 6 35

HABITAT SUMMARY

Habitat Group
Total Avg Aw

No. Length Uidth Depth Wetted Area Large Boulders Uood
Units Cm) (m) (ml (m*) Percent Number #/lOOm* Class

Damned & BU Pools
Scour Pools
Glides
Riffles
Rapids
Cascades
Step/Falls
Small Streams (SS)
Dry

26 359 6.1 0.34
41 810 14.6 0.63
25 650 14.8 0.45
60 1,378 15.5 0.20
9 82 13.2 0.22
0 0 . .
4 13 18.1 0.23
0 0 . .
0 0 . .

2657
13975
12567
27224
1171

0
329

0
0

4.59 34 1.28 1.3
24.13 105 0.75 1.1
21.70 45 0.36 1.0
47.00 191 0.70 1.1
2.02 7 0.60 1.0
0.00 0 0.00 .
0.57 0 0.00 1.0
0.00 0 0.00 .
0.00 0 0.00 .
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~fnhlc 11-9. hhilal hvcntory Summnry for limnlill;l Ilivcr, units 373-543.  Rhl 53.2 to 60.5. SIrtam Summary. June 1394

STREAM SUMMARY Umatilla River

Total Avg Aw Total Substrate Total
Number Length Uidth Depth Area Percent Uetted Area Large
Units Cm) (ml (ml (m2) S/O Sand Grvl Cbbl Bldr Bdrk Boulder

-~ - - - - - - - - -
165 3,293 13.6 0.37 57,923 11 1 31 16 6 35 382

Wetted Area

Habitat Group (rn2) Percent

Scour Pool 13,975 24.1
Backwater Pools 2,657 4.6
GLide 12,567 21.7
Riffle 27,224 47.0
Rapid 1,171 2.0
Cascade 0 0.0
Step 329 0.6
Dry 0 0.0
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RIPARTAN ZONE VEGETATION SUMMARY

Reach 0 is represented by 7 transects

Predominant landform in each zone

Zone 1
O-10 meters

Zone 2 Zone 3
lo-20 meters 20-30 meters

HiLLsLope 0
High terrace 29
Lou terrace 50
FLoodpLain 0
UetLand/meadou 0
Stream channel 21
Roadbed/Railroad 0
Riprap 0

0
36
43
0
0

21
0
0

0
50
36
0
0

14
0
0

Surface slope (%) 11 5 4

Canopy closure and ground cover

Zone 1
O-IO meters

(%I

Zone 2
lo-20 meters

(%)

Zone 3
20-30 meters

(%)

Canopy ciosure 42 34 20
Shrub cover 47 39 37
Crass/forb cover 28 37 42

Average number of trees in a 5-meter wide band

Zone 1
O-10 meters

Diameter
class (cm) Conifer Hardwood~~
3-15cm 0.0 1.9
15-30cm 0.0 1.9
30-50cm 0.0 0.4
50-90cm 0.0 0.0

>90cm 0.0 0.0

Zone 2 Zone 3
lo-20 meters 20-30 meters

Conifer Hardwood~-
0.0 1.6
0.0 0.4
0.0 0.4
0.0 0.0
0.0 0.0

Conifer Hardwood
0.0 0.7
0.0 0.9
0.0 0.0
0.0 0.0
0.0 0.0

Zones 1-3
O-30 meters

Conifer Hardwood~-
0.0 4.1
0.0 3.1
0.0 0.9
0.0 0.0
0.0 0.0

TotaL/lOOm'  0 . 0 4.1 0.0 2.4 0.0 1.6 0.0 2.7
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Valley and Channel Sunmary

Valley Characteristics (Percent Reach Length)
Narrow Valley Floor Broad Valley Floor

Steep V-shape 0 Constraining Terraces 100
Moderate V-shape 0 Multiple Terraces 0
Open V-shape 0 Wide Floodplain 0

Valley Width Index avg: 9.0 range: 3.0-25.0

Channel Morphology (Percent Reach Length)
Constrained Unconstrained

Hillslope 0 Single Channel 69
Bedrock 0 flultipte Channel 0
Terrace 20 Braided Channel 0
ALt. Terrace/Hill 11
Landuse 0

Channel Characteristics
Type Lenqth Area Dry Units

Primary 30,257 473,713 0
Secondary 21,463 123,667 37

Channel Dimensions
Wetted Surface Active Channel First Terrace
Width 9.0 Width 20.8 Width 25.4
Depth 0.45 Height 0.4 Height 0.7
W:D 48.8

Stream Flow Type: LF Water Temp: 7.5-23.5
Avg. Unit Gradient: 0.7 Habitat Units/lOOm:  4.1

Riparian, Bank, and Wood Sum-nary

Land Use: LC,AC Riparian Veg.: D/30-50,s

Bank Stability Undercut Banks
Bank CLass Percent Reach Length Unit Average: 7.43%
Non-Erodible 3.9
Vegetation Stabilized 76.9 Open Sky (% of 180)
Boulder-cobble 7.5 Unit Average: 68
Actively Eroding 11.5 Range: 3-94

Large Woody Debris
Average Complexity Score: 1.3
Pieces 819 VoLume(m3) 1,468
Pieces/lOOm  2 . 7 Volume/lOOm 4.9
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HABITAT DETAIL

Number Total Avg Avg Total Large Substrate
Habitat Type Units Length Width Depth Area Boulders Percent Wetted Area

Cm) (ml (ml (m2) (#>0.5m) S/O Snd Grvl Cbbl BLdr Bdrk

- - - - -- - - - - - -

CASCADE/BOULDERS 1 2
DRY UNITS 25 698
GLIDE 267 9,531
POOL-ALCOVE 6 so4
POOL-BACKWATER 298 4,275
POOL-BEAVER DAM 1 15
POOL-DAMMED 5 67
POOL-ISOLATED 94 4,434
POOL-LATERAL SCOUR 298 7,495
POOL-PLUNGE 3 23
POOL-STRAIGHT SCOUR 272 6,155
POOL-TRENCH 1 14
PUDDLED CHANNEL 12 370
RAPID/BEDROCK 5 91
RAPID/BOULDERS 129 2,396
RIFFLE 655 14,292
RIFFLE W/ POCKETS 29 1,321
STEP/BOULDERS 2 4
STEP/COBBLE 1 1
STEP/LOG 1 32
STEP/STRUCTURE 2 3

- -

Total:2107 51,720

10.3 0.20 22
6.3 0.00 4,864
12.5 0.59 155,965
6.2 0.73 2,986
3.6 0.42 21,538
3.1 0.55 46
8.2 0.58 571
2.7 0.40 17,114
9.9 0.85 93,441
4.1 0.70 79
9.9 0.64 77,848
2.1 0.70 29
2.5 0.22 953
18.3 0.24 1,461
10.2 0.26 23,981
9.8 0.21 174,336
15.2 0.34 21,958
11.3 0.33 47
10.3 0.05 5
4.1 0.15 130
3.1 0.03 8
- - -

9.0 0.45 597,381

29 0 0 10 20 70 0
0 0 5 55 31 9 0

1467 12 12 38 28 10 1
0 22 42 18 13 5 0

523 13 16 38 24 8 2
0 10 50 30 10 0 0
9 16 14 40 22 8 0

290 13 20 37 21 7 2
1447 11 12 35 28 12 3

15 7 7 43 33 10 0
1266 10 11 35 29 12 3

0 10 10 20 20 10 30
27 10 9 38 31 12 0
55 10 2 16 18 8 46

534 4 1 31 39 24 2
1771 10 8 43 28 9 1
864 10 8 26 30 22 5
40 5 0 15 45 30 5
0 10 0 50 30 10 0
0 10 10 40 40 0 0
0 10 20 30 15 10 15

_ _  - - - - - -

8337 Avg:lO 11 38 28 11 2

HABITAT SUMMARY

Total Avg Avg
Habitat Group No. Length Width Depth Wetted Area Large Boulders Wood

Units (ml (ml (ml (m2) Percent Number #/loom2 CLass
- - - - ~ - ~ -

Damned 8 BW Pools 404 9,294 3.5 0.42
Scour Pools 574 13,687 9.9 0.75
Glides 267 9,531 12.5 0.59
Riffles 684 15,613 10.0 0.22
Rapids 134 2,487 10.5 0.26
Cascades 1 2 10.3 0.20
Step/Falls 6 39 7.2 0.15
Small Streams (SS) 0 0 . .
Dry 37 1,068 5.1 0.07

42255 7.07 822 1.95
171396 28.69 2728 1.59
155965 26.11 1467 0.94
196294 32.86 2635 1.34
25442 4.26 589 2.32

22 *** ** 29 134.26
191 0.03 40 20.94

0 0.00 0 0.00
5816 0.97 27 0.46

1.4
1.5
1.2
1.1
1.0
1.0
1.0

1.1
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STREAM SUMMARY Umatilla  River

Total Avg Aw Total Substrate Total
Number Length Width Depth Area Percent Wetted Area Large
Units (ml Cm) (ml cm21 S/O Sand Grvl Cbbl Bldr Bdrk Boulder

--- _--- -- -
2107 51,720 9.0 0.45 597,381 10 11 38 28 11 2 8,337

Wetted Area

Habitat Group Cm21 Percent

Scour Pool 171,396 28.7
Backuater  Pools 42,255 7.1
Glide 155,965 26.1
Riffle 196,294 32.9
Rapid 25,442 4.3
Cascade 22 **.*

Step 191 **.*

Dry 5,816 1.0
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Reach 0 is represented by 72 transects

Predominant landform in each zone

Zone 1 Zone 2 Zone 3
O-10 meters lo-20 meters 20-30 meters

Hillslope 10 13 17
High terrace 51 51 54
Low terrace 24 21 20
Floodplain 0 0 0
Wetland/meadow 0 0 0
Stream channel 14 14 7
Roadbed/Railroad 0 0 C
Riprap 0 0 0

Surface slope (%) 21 15 16

Canopy closure and ground cover

Zone 1
O-10 meters

(%I

Zone 2
lo-20 meters

(%)

Zone 3
20-30 meters

(%I

Canopy closure 20 20 19
Shrub cover 36 36 40
Grass/forb  cover 22 29 34

Average number of trees in a S-meter wide band

Zone 1
O-10 meters

Diameter
c l a s s  (cm1Conifer Hardwood
3-15cm **.* 1.7
15-30cm 0.1 0.5
30-50cm **.* 0.1
SO-90cm 0.0 **.*

>90cm 0.0 0.0

Zone 2 Zone 3 Zones l-3
lo-20 meters 20-30 meters O-30 meters

Conifer Hardwood
l * * 1.5
0.1 0.4
0.1 0.1
0.0 0.0
0.0 0.0

Conifer Hardwood~-
0.1 1.1
0.1 0.3

** * ** *

0.0 0.0
0.0 0.0

Conifer Hardwood- -
0.1 4.3
0.3 1.1
0.2 0.2
0.0 l *.*
0.0 0.0

Tota1/100m2  0 . 2 2.3 0.2 2.0 0.2 1.4 0.2 1.9
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Valley and Channel Sumnary

Valley Characteristics (Percent Reach Length)
Narrow Valley Floor Broad Valley Floor

Steep V-shape 0 Constraining Terraces 100
Moderate V-shape 0 Multiple Terraces 0
Open V-shape 0 Wide Floodplain 0

Valley Width Index avg: 12.1 range: 3.0-25.0

Channel Morphology (Percent Reach Length)
Constrained Unconstrained

Hillslope 0 Single Channel 56
Bedrock 0 Multiple Channel 0
Terrace 35 Braided Channel 0
Alt. Terrace/Hill 9
Landuse 0

Channel Characteristics
Type Lenqth A r e a Dry Units

Primary 39,113 482,422 0
Secondary 27,533 176,354 39

Channel Dimensions
Wetted Surface Active Channel First Terrace
Width 10.0 Width 21.6 Width 28.5
Depth 0.43 Height 0.4 Height 0.7
W:D 52.8

Stream FLOW Type: LF Water Temp: 0.0-22.0
Avg. Unit Gradient: 0.7 Habitat Units/loom:  4.0

Riparian, Bank, and Wood Sum-nary

Land Use: LC,AC Riparian Veg.: D/30-50,s

Bank Stability Undercut Banks
Bank Class Percent Reach Length Unit Average: 7.55%
Non-Erodible 4.0
Vegetation Stabilized 76.9 Open Sky (% of 180)
Boulder-cobble 7.0 Unit Average: 69
Actively Eroding 11.9 Range: 3-94

Larqe Woody Debris
Average Complexity Score: 1.3
Pieces 920 Volume(m3) 1,564
Pieces/loom 2 . 4 Volume/lOOm 4.0
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HABITAT DETAIL

Number Total Avg Avg Total Large
Habitat Type Units Length Width Depth Area Boulders

(ml (ml (ml (m2) (#>O.!im)
- - - - - -

Substrate
Percent Wetted Area

S/O Snd Crvl Cbbl BLdr Bdrk
- - - - - -

CASCADE/BOULDERS 1 2 10.5 0.20 22 29 0 0' 10 20 70 0
DRY UNITS 27 758 6.4 0.00 5,421 1 0 5 55 31 9 0
GLIDE 354 12,698 13.1 0.55 218,241 1931 12 10 37 24 9 a
POOL-ALCOVE 7 539 7.2 0.70 3,435 21 23 39 20 13 6 0
POOL-BACKWATER 365 5,249 3.9 0.40 28,746 600 15 14 38 22 7 5
POOL-BEAVER DAM 2 79 7.3 0.70 787 0 15 30 40 10 0 5
POOL-DAMMED 6 105 9.6 0.67 1,183 44 17 12 37 22 10 3
POOL-ISOLATED 102 5,137 2.8 0.39 19,292 346 14 19 36 20 7 4
POOL-LATERAL SCOUR 351 9,030 10.3 0.82 118,158 1601 11 11 37 26 11 4
POOL-PLUNGE 10 118 10.1 0.94 1,290 73 8 5 24 18 10 35
POOL-STRAIGHT SCOUR 347 8,286 11.4 0.62 112,849 1761 10 9 34 26 12 9
POOL-TRENCH 1 14 2.1 0.70 29 0 10 10 20 20 10 30
PUDDLED CHANNEL 12 376 2.5 0.22 978 27 10 9 38 31 12 0
RAPID/BEDROCK 23 369 16.7 0.24 5,964 136 6 1 10 10 6 67
RAPID/BOULDERS 137 2,510 10.9 0.26 26,421 730 4 1 31 38 25 2
RIFFLE 836 18,724 10.6 0.21 254,532 2620 10 6 43 26 9 5
R I F F L E  U/  POCKETS 54 2,586 20.0 0.34 60,772 la73 10 4 23 26 22 15
STEP/BEDROCK 7 19 15.1 0.22 387 9 7 0 7 7 6 7 3
STEP/BOULDERS 2 4 11.6 0.33 49 40 5 0 15 45 30 5
STEP/COBBLE 1 1 10.5 0.05 5 0 10 0 50 30 10 0
STEP/LOG 1 32 4.2 0.15 135 0 10 10 40 40 0 0
STEP/STRUCTURE 4 a 12.8 0.06 ai 0 13 13 45 13 8 10

-- --___- - - - - - -
Total:2650  66,645 10.0 0.43 858,776 11842 Avg:ll 9 38 25 11 7

HABITAT SUMMARY

Total Avg Avg
Habitat Group No. Length Uidth Depth Wetted Area Large Boulders Wood

Units Cm) Cm) Cm) (m2) Percent Number #/loom' Class

----~~ - -

Damned & BU Pools 482 ii,110
Scour Pools 709 17,448
Glides 354 12,698
Riffles 890 21,310
Rapids 160 2,879
Cascades 1 2
Step/Falls 15 64
Small Streams (SS) 0 0

Dry 39 1,134

3.8 0.41
10.8 0.72
13.1 0.55
11.2 0.22
11.7 0.26
10.5 0.20
13.0 0.18

5.2 0.07

53443 6.22 1011 1.89
232325 27.05 3435 1.48
218241 25.41 1931 0.88
315303 36.72 4493 1.42
32385 3.77 866 2.67

22 *** .*t 29 131.22
657 0.08 49 7.45

0 0.00 0 0.00
6399 0.75 28 0.44

1.4
1.5
1.2
1.1
1.0
1.0
1.0

1.1
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STREAM SUMMARY Umatilla River

T o t a l  A v g Avg Total Substrate Total
Number Length Width Depth Area Percent Wetted Area Large
Units Cm) Cm) (ml (m*) S/O Sand Grvl Cbbl Bldr Edrk Boulder
-~ - - - - - - - - -
2650 66,645 10.0 0.43 858,776 11 9 38 25 11 7 11,842

Uetted Area

Habitat Group Cm21 Percent

Scour Pool 232,325 27.1
Backwater Pools 53,443 6.2
GLide 218,241 25.4
Riffle 315,303 36.7
Rapid 32,385 3.8
Cascade 22 ** *

Step 657 0.1
Dry 6,399 0.7
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Reach 0 is represented by 92 transects

Predominant landform in each zone

Zone 1 Zone 2 Zone 3
O-IO meters lo-20 meters 20-30 meters-

HiLLslope 9 11 14
High terrace 48 49 53
Low terrace 27 25 23
Floodplain 0 0 0
Wetland/meadow 0 0 0
Stream channel 15 14 9
Roadbed/Railroad 0 0 0
Riprap 0 0 0

Surface slope (%) 20 12 13

Canopy closure and ground cover

Zone 1 Zone 2 Zone 3
O-10 meters lo-20 meters 20-30 meters

(%I (%) (%I

Canopy closure
Shrub cover
Grass/forb cover

23
36
23

19
36
28

17
38
34

Average number of trees in a 5-meter wide band

Zone 1
O-10 meters

Diameter
class (cm) Conifer Hardwood~-
3-15cm **.* 2.1
15-30cm 0.1 0.7
30-50cm **** 0.2
50-90cm 0.0 **.*

>90cm 0.0 0.0

Zone 2 Zone 3 Zones 1-3
IO-20 meters 20-30 meters O-30 meters

Conifer Hardwood Conifer Hardwood___~ - -
** * 1.3 ** * 1.0
0.1 0.4 0.1 0.3
0.1 0.1 ** * ** *

0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0

Conifer Hardwood~___
0.1 4.4
0.2 1.4
0.1 0.3
0.0 **.*
0.0 0.0

Tota1/10Dm2  0 . 1 3.0 0.2 1.8 0.2 1.4 0.1 2.0
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Table D-19. Consumptive Water Diversions from the Umatilla  River, units I-2650, Suwey  Dates 07114.09/28  1994.

UNIT NUMBER RIVER  MILE DESIGNATED TYPE SIZE
USE

37 56.9 Pasture I Screened I 4” II

146 57.5

319 58.7

817 63.3 Private Screened Pipe 4”

983 65.2 Pasture Screened Pipe 4”

1165 66.2 Pasture Screened Pipe 4”

1254 67.2 Private Screened Pump 2”

1324 68.5

1600-1943 71-74

/I 1740-2290 72-77.5

Industrial
1

Screened Metal Pipe
I

8”
With Concrete II

Industrial I Screened Metal Pipe I 4” II
Pasture

I
Screened Galvanized

I
6”

Pioe II

Private I Screened PVC Pipe I 4” II

Pasture I Screened Pioe I 4” II
Pasture Screened Pipe 3”

Pasture Screened Pipe 4”

Private I Screened Pump I 2” II
Private Screened Pump 6”

I I I
Private 5 Private Well Systems 1840 f&pm)

I I II
City of Pendleton

Water Supply
7 Groundwater
Infiltration Pipe

Systems

6-8” 11.05 (cfs)
8594 (gpm)

/I
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Tahls  D-20. Surface Springs associated with the Unmilla River, Rh4 56.X31.8.  Survey  Dats:  7-14 thru  1 l-8, 1994

RM UNIT TYPE SIDE AREA (m’)

64.8 I IP I LEFT 1 7.5

65 .O CL RIGHT 20

65.2 BW RIGHT 1200

65.2 I IP I RIGHT 1 45

65.2 IF RIGHT 700

65.2 IF RIGHT 12

65.6 I LP RIGHT I 387

65.6 IP LEFT 3

65.6 IP RIGHT 12

66.7 I CL RIGHT 18

66.9 RI LEFl- 48

67.0 CL LEFT 442

68.3 I BW I RIGHT I 8

68.5 IP RIGHT 12

68.6 IP RIGHT 50

68.8 I IP I RIGHT 400

69.2 SP LEFT 240

69.2 BW RIGHT 150

69.4 I RI I RIGHT I 72
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Table D-20. Continued

RM

76.0

UhlT  TYPE

IP

SIDE AREA (m’)

RIGHT 90

76.2 IP LEFI- 480

76.4 IP RIGHT 120

76.6 I IP I LEFT 1 7.50

76.8

76.8

IP

SP

LEFT 114

RIGHT 260

77 .o I IP I LEFT I 600

77.0 IP LEfl 360

77.0 BW LEFT SO

79.3 I BW I RIGHT I 70

79.6

79.9

LP

AL

LEFI- 960

60

IP I RIGHT 1 25.5

80.2 I SP RIGHT 495
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Valley and Channel Sumnary

VaLley Characteristics (Percent Reach Length)
Narrow Valley Floor Broad Valley Floor

Steep V-shape 0 Constraining Terraces 0
Moderate V-shape 40 Multiple Terraces 0
Open V-shape 0 Wide Floodplain 60

Valley Width Index avg: 4.9 range: 1.0-25-O

Channel Morphology (Percent Reach Length)
Constrained Unconstrained

Hillslope 40 Single Channel 22
Bedrock 0 Multiple Channel 38
Terrace 0 Braided Channel 0
Alt. Terrace/Hill 0
Landuse 0

Channel Characteristics
Type Length Area

Primary 15,662 51,010
Secondary 3,556 7,941

Channel Dimensions
Wetted Surface Active Channel fi

Dry Units
51
27

rst Terrace
Width 2.7
Depth 0.23
W:D ***.*

Width 8.4 Width 13.2
Height 0.2 Height 0.8

Stream FLOW Type: LF Water Temp: 12.0-22.5
Avg. Unit Gradient: 1.7 Habitat Units/lOOm:  7.5

Riparian, Bank, and Wood Summary

Land Use: HC,RR Riparian Veg.: 1) 30-50.  ST

Bank Stability Undercut Banks
Bank Class Percent Reach Length Unit Average: 3.81%
Non-Erodible 6.4
Vegetation Stabilized 41.3 Open Sky (% of 180)
Boulder-cobble 34.3 Unit Average: 40
Actively Eroding 17.8 Range: o-95

Large Woody Debris
Average Complexity Score: 1.3
Pieces 540 Volume(m3) 338
Pieces/lOOm 3 . 4 Volume/lOOm 2.2

D - 2 0



HABITAT DETAIL

Number Total Avg Avg TotaL Large Substrate
Habitat Type Units Length Uidth Depth Area Boulders Percent Wetted Area

Cm) (ml (ml (m2) (#>O.Sm) S/O Snd Grvl Cbbl Bldr Bdrk

- - - - -____ -_----

CASCADE/BEDROCK 1 5 4.4 0.15 22
DRY CHANNEL 5 207 2.5 0.00 525
DRY UNITS 47 1,529 3.4 0.00 5,858
GLIDE 65 922 3.7 0.19 3,401
P O O L - A L C O V E 3 37 5.6 0.28 209
POOL-BACKUATER 120 592 2.3 0.30 1,474
POOL-DAMMED 1 9 5.5 0.35 50
POOL-ISOLATED 60 412 2.4 0.29 1,060
POOL-LATERAL SCOUR 318 3,026 2.9 0.42 9,939
POOL-PLUNGE 11 95 3.2 0.35 276
POOL-STRAIGHT SCOUR 163 1,387 2.9 0.31 4,558
POOL-TRENCH 5 28 2.3 0.39 64
PUDDLED CHANNEL 26 630 1.9 0.06 1,255
RAPID/BEDROCK 15 63 1.5 0.13 114
RAPID/BOULDERS 16 174 2.3 0.12 399
RIFFLE 495 7,661 2.6 0.10 21,985
RIFFLE U/ POCKETS a3 2,434 3.0 0.12 7,743
STEP/BEDROCK 4 4 1.5 0.54 6
STEP/COBBLE 1 1 0.5 0.35 0
STEP/LOG 1 0 4.4 0.30 1
STEP/STRUCTURE 3 2 4.0 0.35 10

9
331
31
0

aa
0

308
138
29

162
2

144
203
75

546
545
100

0
0
0

0 0 0 0 0 100

0 4 38 48 lo 0
0 3 36 47 14 0
3 11 54 30 2 1
70 23 7 0 0 0
ii 15 48 22 l 3
10 10 40 40 0 0
11 12 47 23 2 2

1 10 54 31 2 2
1 6 40 33 5 16
1 10 53 32 3 1
0 2 18 22 2 56
0 3 29 53 15 0
0 1 5  7 1 7 3
0 4 26 53 16 2
1 9 53 32 3 2
0 4 29 50 15 1
0 0 0 0 0 75
11 11 22 56 0 0
0 10 90 0 0 0
0 3 54 42 0 0

--~__
Total:1443 19,217 2.7 0.23 58,951 2712 Avg: 2 9 49 33 4 3

HABITAT SUMMARY

Habitat Group
T o t a l  A v g Avg

No. Length Width Depth Wetted Area Large Boulders Wood
Units (ml (ml (ml (m2) Percent Number #/lOOm' Class

Damned & BW Pools 184 1,050
Scour Pools 497 4,536
Glides 65 922
Riffles 578 10,094
Rapids 31 237
Cascades 1 5
Step/FaLLs 9 7
Small Streams (SS) 0 0
Dry 78 2,365

2.4 0.30
2.9 0.38
3.7 0.19
2.7 0.11
1.9 0.12
4.4 0.15
2.5 0.43
. .

2.8 0.02

2795 4.74 396 14.17
14836 25.17 331 2.23
3401 5.77 31 0.91

29728 50.43 1091 3.67
513 0.87 278 54.22
22 0.04 1 4.46

18 0.03 100 564.97
0 0.00 0 0.00

7638 12.96 484 6.34

1.7
1.5
1.2
1.1
1.0
0.0
1.0

1.1
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STREAM SUMMARY SQUAW CREEK

Total Avg Aw Total Substrate Total
Number Length Width Depth Area Percent Wetted Area Large
Units (ml (ml (ml Cm*) S/O Sand Grvl Cbbl BLdr Edrk Boulder

-~-- - - - - - - -
1443 19,217 2.7 0.23 58,951 2 9 49 33 4 3 2,712

Wetted Area

Habitat Group cm21 Percent

Scour Pool 14,836 25.2
Backwater Pools 2,795 4.7
Glide 3,401 5.8
Riffle 29,728 50.4
Rapid 513 0.9
Cascade 22 ****
Step ia ** *

Dry 7,638 13.0
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RIPARIAN ZONE VEGETATION SUMMARY

Reach 0 is represented by 47 transects

Predominant landform in each zone

Zone 1
O-10 meters

Zone 2 Zone 3
lo-20 meters 20-30 meters

Hillslope 16 23 34
High terrace 10 6 4
Low terrace 57 16 12
Floodplain 14 52 43
Wetland/meadow 0 0 0
Stream channel 0 0 0
Roadbed/RaiLroad 0 0 0
Riprap 0 0 0

Surface slope (%) 12 11 14

Canopy closure and ground cover

Zone 1
O-10 meters

(2)

Zone 2
lo-20 meters

(%I

Zone 3
20-30 meters

(%)

Canopy closure 44 43 51
Shrub cover 44 47 52
Grass/forb  cover 51 40 44

Average number of trees in a 5-meter wide band

Zone 1
O-10 meters

Diameter
class (cm) Conifer Hardwood___-
3-15cm 1.8 4.4
15-30cm 0.1 1.0
30-50cm 0.1 0.1
50-90cm 0.0 **.*

>90cm 0.0 0.0

Zone 2
lo-20 meters

Conifer Hardwood___-
1.9 2.4
0.4 0.6
0.1 0.1
0.0 0.0
0.0 0.0

Zone 3
20-30 meters

Conifer Hardwood
1.7 2.8
0.5 0.6
0.3 **.*
0.1 **.*
0.0 0.0

Zones l-3
O-30 meters

Conifer Hardwood-____
5.4 9.6
1.0 2.1
0.6 0.3
0.1 **.*
0.0 0.0

TotaL/lOOm~  2 . 1 5.5 2.4 3.2 2.6 3.4 2.4 4.0
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Valley and Channel Sumnary

Valley Characteristics (Percent Reach Length)
Narrow ValLey Floor Broad Valley Floor

Steep V-shape 3 Constraining Terraces 91
Moderate V-shape 6 Multiple Terraces 0
Open V-shape 0 Wide Floodplain 0

Valley Width Index avg: 5.3 range: 1.0-13.0

Channel Morphology (Percent Reach Length)'
Constrained Unconstrained

Hillslope 6 Single Channel 91
Bedrock 3 Multiple Channel 0
Terrace 0 Braided Channel 0
Alt. Terrace/Hill 0
Landuse 0

Channel Characteristics
- Type Length A r e a Dry Units
Primary 3,998 15,189 0
Secondary 950 1,613 10

Channel Dimensions
Wetted Surface Active Channel First Terrace
Width 3.0 Width 7.2 Width 11.3
Depth 0.26 Height 0.5 Height 0.8
W:D 21.8

Stream Flow Type: MF Water Temp: 10.0-15.0

Avg. Unit Gradient:, 2.9 Habitat Units/lOOm: 13.3

Riparian, Bank, and Wood Sumnary

Land Use: RR,ST Riparian Veg.: C 15-30,s

Bank Stability Undercut Banks
Bank Class Percent Reach Length Unit Average: 8.99%
Non-Erodible 8.1
Vegetation Stabilized 64.5 Open Sky (% of 180)
Boulder-cobble 18.4 Unit Average: 27
Actively Eroding a.7 Range: O-87

Large Woody Debris
Average Complexity Score: 1.7
Pieces 317 Volume(m3) 10,907
Pieces/loom 7 . 9 Volume/lOOm 272.8
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HABITAT DETAIL

Number Total Avg Avg Total Large
Habitat Type Units Length Uidth Depth Area Boulders

Cm) (ml Cm) (m2) (#>0.5m)

---_______

CASCADE/BEDROCK 2 7 2.0 0.15 15 0 0 0 0 0 0 100
CASCADE/BOULDERS 1 3 3.3 0.20 11 3 0 0 20 40 40 0
DRY UNITS 5 43 1.8 0.00 86 15 20 2 22 32 24 0
G L I D E 10 51 3.3 0.20 191 18 12 10 45 19 12 2
POOL-BACKWATER 39 98 1.5 0.25 154 55 22 18 32 17 10 1
POOL-DAMMED 4 22 2.4 0.36 64 0 45 18 10 10 5 13
POOL-ISOLATED 3 4 1.0 0.17 4 0 7 53 30 7 3 0
POOL-LATERAL SCOUR a4 532 2.6 0.42 1,469 152 11 11 34 24 14 5
POOL-PLUNGE 29 106 3.6 0.59 439 72 9 8 29 26 19 9
POOL-STRAIGHT SCOUR 109 528 2.9 0.37 1,652 320 12 11 34 25 14 3
POOL-TRENCH 5 39 2.3 0.53 98 9 4 4 14 14 10 53
PUDDLED CHANNEL 5 64 1.1 0.07 74 22 18 6 22 28 26 0
RAPID/BEDROCK 13 50 1.8 0.14 110 a 4 2 7 8 10 70
RAPLD/EOULDERS 121 851 3.3 0.18 2,979 759 3 4 28 34 30 2
RIFFLE 96 796 2.7 0.13 2,602 244 a 11 44 24 13 1
RIFFLE U/ POCKETS 106 1,735 3.7 0.20 6,794 1133 4 6 31 33 26 0
STEP/BEDROCK 1 2 1.1 0.15 2 0 0 0 0 0 0 100
STEP/BOULDERS 13 10 2.9 0.12 29 34 4 4 19 28 29 17
STEP/COBBLE 2 2 3.3 0.25 6 1 10 5 20 40 25 D
STEP/LOG 10 4 4.2 0.07 17 7 13 8 43 21 15 0
STEP/STRUCTURE 1 1 8.8 0.15 4 0 10 10 40 20 10 10

Substrate
Percent Uetted Area

S/O Snd Grvl Cbbl 81dr Bdrk

- - - - - -

- - - - _ _ _ - - - - - -

Total: 659 4,948 3.0 0.26 16,802 2852 Avg: 9 9 32 26 19 5

HABITAT SUMMARY

Habitat Group
Total Avg Avg

No. Length Width Depth Wetted Area Large Boulders Wood
Units (my (my (my (m2) Percent Number #/loom2 Class

----~~-~-

Damned & BU Pools 46 124 1.5
Scour Pools 227 1,205 2.8
Glides 10 51 3.3
Riffles 202 2,531 3.3
Rapids 134 901 3.2
Cascades 3 11 2.4
Step/Falls 27 18 3.6
Small Streams (SS) 0 0 .
Dry 10 107 1.4

0.25
0.42
0.20
0.16
0.18
0.17
0.11

0.04

223 1.32 55 24.72
3658 21.77 553 15.12
191 1.14 18 9.41

9396 55.92 1377 14.66
3088 la.38 767 24.84

26 0.15 3 11.58
59 0.35 42 70.71
0 0.00 0 0.00

161 0.96 37 23.05

2.1
2.0
1.2
1.5
1.4
1.0
1.8

1.3
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STREAM SUMMARY CAMP CREEK

Total Avg Aw Total Substrate Total
Number Length Uidth Depth Area Percent Wetted Area Large
Units Cm) Cm) Cm) Cm') S/O Sand Grvl Cbbl Bldr Bdrk Boulder

- - - - -.--- - - -
659 4,948 3.0 0.26 16,802 9 9 32 26 19 5 2,852

Wetted Area

Habitat Group (m2) Percent

Scour Pool 3,658
Backwater Pools 223
GLide 191
Riffle 9,396
Rapid 3,088
Cascade 26
Step 59
Dry 161

21.8
1.3
1.1

55.9
la.4
0.2
0.4
1.0
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RIPARIAN ZONE VEGETATION SUMMARY

Reach 0 is represented by 20 transects

Predominant Landform in each zone

Zone 1
O-10 meters

Zone 2 Zone 3
lo-20 meters 20-30 meters

Hillslope 22 33 37
High terrace 43 39 30
Low terrace 24 26 24
Floodplain 0 2 2
Wetland/meadow 0 0 0
Stream channel 11 0 0
Roadbed/Railroad 0 0 0
Riprap 0 0 0

Surface sIope (%I 37 30 30

Canopy closure and ground cover

Zone 1
O-10 meters

(%I

Zone 2
lo-20 meters

(%I

Zone 3
20-30 meters

(%I

Canopy closure 39 37 38
Shrub cover 66 68 66
Grass/forb  cover 21 24 25

Average number of trees in a 5-meter wide band

Zone 1
O-10 meters

Diameter
class (cm1 Conifer Hardwood-~
3-15cm 0.7 3.5
15-30cm 0.7 1.3
30-50cm 0.4 0.1
50-90cm 0.2 0.0

>90cm 0.0 0.0

Zone 2
lo-20 meters

Conifer Hardwood~~
1.5 0.7
1.0 0.2
0.4 0.0
0.1 0.0
0.0 0.0

Zone 3

20-30 meters

Conifer Hardwood Conifer Hardwood~___ - -
1.4 0.9 3.5 5.1
1.8 0.1 3.4 1.6
0.6 0.1 1.4 0.2
0.1 0.0 0.3 0.0
0.0 0.0 0.0 0.0

Zones 1-3
O-30 meters

TotaL/100m2  1.9 4.9 2.9 0.9 3.7 1.1 2.8 2.3
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Channel Morphology (Percent Reach Length)
Constrained Unconstrained

Hi L Lslope 0 Single Channel 0
Bedrock 2 Multiple Channel 0
Terrace 0 Braided Channel 0
ALt. Terrace/Hill 98
Landuse 0

Channel Characteristics
Type Length Area Dry Units

Primary 353 1,063 0
Secondary 9 7 0

Channel Dimensions
Uetted Surface Active Channel First Terrace
Width 2.8 Width 6.3 Width 11.6

Height 1.3 Height 2.0Depth 0.27
U:D 18.5

Stream Flow Type:
Avg. Unit Gradient

MF Water Temp: 9.0-15.0
: 5.1 Habitat Units/lOOm:  16.9

Ripar,ian, Bank, and Wood Surrmary

Valley and Channel Sunmary

Valley Characteristics (Percent Reach Length)
Narrow Valley Floor Broad Valley FLoor

Steep V-shape 2 Constraining Terraces 98
Moderate V-shape 0 Multiple Terraces 0
Open V-shape 0 Wide Floodplain 0

Valley Width Index avg: 4.0 range: 1.0-8.0

Land Use: MT,LT Riparian Veg.: C50-9O,C30-

Bank Stability Undercut Banks
Bank CLass Percent Reach Length Unit Average: 6.15%
Non-Erodible 11.0
Vegetation Stabilized 86.1 Open Sky (% of 180)
Boulder-cobble 1.8 Unit Average: 25
Actively Eroding 1.1 Range: 11-39

Large Woody Debris
Average Complexity Score: 1.1
Pi eces 32 Volume(rr3_) 28
Pieces/loom  9 . 1 Volume/lOOm 8.0
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HABITAT DETAIL

Number Total Avg Avg Total Large Substrate
Habitat Type Units Length Width Depth Area Boulders Percent Wetted Area

(ml (ml (ml (rnz) (#>0.5m) S/O Snd Grvl Cbbl BLdr Bdrk
-----___-- ----

POOL-BACKWATER 5 9 1.0 0.22 9 11
POOL-ISOLATED 1 1 0.5 0.15 1 3
POOL-LATERAL SCOUR 9 54 3.3 0.47 177 25
POOL-PLUNGE 4 18 3.0 0.59 52 30
POOL-STRAIGHT SCOUR 11 40 3.1 0.40 127 57
RAPID/BEDROCK 5 22 2.1 0.10 44 7
RAPID/BOULDERS 17 185 3.2 0.15 575 202
RIFFLE 4 29 2.9 0.16 76 12
STEP/BEDROCK 1 2 1.1 0.15 2 0
STEP/BOULDERS 2 1 2.3 0.13 2 6
STEP/LOG 2 1 3.4 0.13 4 a

- - 7-p-
Total: 61 362 2.8 0.27 1,070 361

16 18 30 18 12 6
20 30 10 20 20 0
9 11 28 21 14 17
8 10 30 28 25 0
6 9 32 25 20 8
6 4 6 4 2 78
2 6 27 30 33 2

IO 10 35 28 15 3
0 0 0 0 0 100
0 5 25 30 40 0

10 10 30 20 30 0

Avg: 6
- - - - -

9 27 23 21 13

HABITAT SUMMARY

Habitat Group
Total Avg Aw

No. Length Width Depth Wetted Area Large Boulders Wood
U n i t s  Cm) Cm) (ml (m2) Percent Number #/looms Class

---p-p --

Damned 6 BW Pools
Scour Pools
Glides
Riffles
Rapids
Cascades
Step/Falls
Small Streams CSS)
Dry

6 11 0.9 0.21 10
24 111 3.2 0.45 357
0 0 . . 0
4 29 2.9 0.16 76

22 207 2.9 0.14 619
0 0 . . 0
5 4 2.5 0.13 9
0 0 . . 0
0 0 . . 0

0.92 14 142.86 1.2
33.34 112 31.39 1.2
0.00 0 0.00 .
7.06 12 15.89 1.0

57.86 209 33.75 1.1
0.00 0 0.00 .
0.82 14 159.09 1.4
0.00 0 0.00 .
0.00 0 0.00 .
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STREAM SUMMARY CAMP CREEK

Total Avg Aw Total Substrate Tota\
Number Length Width Depth Area Percent Wetted Area Large
Units (ml (m) Cm) Cm?) S/O Sand Grvl Cbbl Bldr Bdrk Boulder

- - - - - - - - - - -
61 362 2.8 0.27 1,070 6 9 27 23 21 13 361

Wetted Area

Habitat Group Cm?) Percent

Scour Pool 357 33.3
Backuater Pools 10 0.9
Glide 0 0.0
Riffle 76 7.1
Rapid 619 57.9
Cascade 0 0.0
Step 9 0.8
Dry 0 0.0
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Tabk D-32. Habitat Inventory Summary for CarnP Cric1 ,k uplrsalll  of Parha&1. B;lrritir, unib  660-720. Rhl 3, I 10 3.3, Riparian  Summary.

June 1994.

RIPARIAN ZONE VEGETATION SUMMARY

Reach 0 is represented by 4 transects

Predominant Landform in each zone

Z o n e  1
O-10 meters

Zone 2 Zone 3
lo-20 meters 20-30 meters

Hillslope 38 63 75
High terrace 63 38 25
Lou terrace 0 0 0
Floodplain 0 0 0
Wetland/meadow 0 0 0
Stream channel 0 0 0
Roadbed/Railroad 0 0 0
Riprap 0 0 0

Surface slope (%) 33 43 52

Canopy closure and ground cover

Zone 1
O-10 meters

(%I

Zone 2
lo-20 meters

(%) .

Zone 3
20-30 meters

(%I

Canopy closure 38 44 36
Shrub cover 61 81 84
Grass/forb cover 20 19 16

Average number of trees in a S-meter wide band

Zone 1
O-IO meters

Diameter
class (cm2 Conifer Hardwood
3-15cm 1.5 1.3
15-30cm 1.0 0.8
30-50cm 0.5 0.0
SO-90cm 0.0 0.0

>90cm 0.0 0.0

Zone 2
lo-20 meters

Conifer Hardwood Conifer Hardwood-~ ~~
2.3 0.0 2.3 0.0
2.3 0.0 3.3 0.0
0.5 0.0 0.0 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0

Zone 3
20-30 meters

Zones l-3
O-30 meters

Conifer Hardwood~-
6.0 1.3
6.5 0.8
1.0 0.0
0.0 0.0
0.0 0.0

TotaL/100m2  3 . 0 2.0 5.0 0.0 5.5 0.0 4.5 0.7
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Valley and Channel Sumnary

Valley Characteristics (Percent Reach Length)
Narrow Valley Floor Broad Valley Floor

Steep V-shape 0 Constraining Terraces 100
Moderate V-shape 0 Multiple Terraces 0
Open V-shape 0 Wide Floodplain 0

Valley Width Index avg: 10.5 range: 10.0-16.0

Channel Morphology (Percent Reach Length)
Constrained Unconstrained

Hillslope 0 Single Channel 100
Bedrock 0 Multiple Channel 0
Terrace 0 Braided Channel 0
Alt. Terrace/Hill 0
Landuse 0

Channel Characteristics
Type Length Area Dry Units

Primary 367 670 15
Secondary 2 1 0

Channel Dimensions
Wetted Surface Active Channel First Terrace
Width 1.4 Uidth 3.8 Width 10.1
Depth 0.10 Height 0.5 Height 1.5

. W:D 25.1

Stream Flou Type: LF Water Temp: 9.0-l 1.0
Avg. Unit Gradient: 5.9 Habitat Units/lOOm:  27.1

Riparian, Bank, and Wood Sum-nary

Land Use: LT,ST Riparian Veg.: C30-50 Cl5-

Bank Stability
Bank Class Percent Reach Length
Non-Erodible 0.6
Vegetation Stabilized 95.6
Boulder-cobble 0.5
Actively Eroding 0.2

Large Woody Debris
Average Complexity Score: 1.0
Pieces 23 Volume(m3)
Pieces/lOOm 6 . 3 Volume/l00m

Undercut Banks
Unit Average: 1.80%

Open Sky (% of 180)
Unit Average: 27

Range: 3-56

17
4.6

D - 3 2



HABITAT OETAIL

Number Total Avg Avg Totat Large Substrate
Habitat Type Units Length Uidth Depth Area Boulders Percent Wetted Area

Cm) (ml (ml (m*) (#>O.Sm) S/O Snd Grvl Cbbl Bldr Bdrk

- - - --~ - - - - - -

DRY UNlTS 8 113 3.0 0.00 374 36 1 6 34 29 26 4
POOL-BACKUATER 2 2 0.6 0.20 1 7 10 10 20 2s 3s 0
POOL-LATERAL SCOUR S 14 0.9 0.20 14 IO 6 1.0 32 28 18 6
POOL-PLUNGE 3 6 1.2 0.27 7 18 7 7 30 30 27 0
POOL-STRAIGHT SCOUR 30 62 1.4 0.18 85 111 5 9 40 27 19 0
PUDDLED CHANNEL 7 34 0.9 0.06 27 25 1 7 so 21 20 0
RAPID/BOULDERS 30 96 1.4 0.05 102 130 3 4 39 30 24 0
RIFFLE 7 27 1.3 0.05 43 24 7 7 39 27 20 0
RIFFLE U/ POCKETS 3 13 0.9 0.05 16 20 3 3 30 33 30 0
STEP/BOULDERS 5 1 0.9 0.05 1 14 0 2 31 33 34 0

-- -__ __ -- ----
Total: 100 368 1.4 0.10 671 395 Avg: 4 7 38 28 23 1

HABITAT SUMMARY

Habitat Group
Total Aw Avg

No. Length Uidth Depth Uetted Area Large Boulders Uood
Units (m) (m) (ml (m2) Percent Number #/loom' Class
---p-p --

Damned & BU Pools 2 2 0.6 0.20
Scour Pools 38 82 1.3 0.19
Glides 0 0 . .
Riffles 10 40 1.2 0.05
Rapids 30 96 1.4 0.05
Cascades 0 0 . .
Step/Falls 5 1 0.9 0.05
Small Streams (SS) 0 0 . .
Dry 1s 147 2.0 0.03

1 0.13 7 777.78 1.0
106 15.83 139 130.89 1.0

0 0.00 0 0.00 .
59 8.77 44 74.83 1.0

102 15.26 130 126.95 1.0
0 0.00 0 0.00 .
1 0.21 14 972.22 1.0
0 0.00 0 0.00 .

401 59.79 61 15.21 1.0
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STREAM SUMMARY CAMP CREEK TRIBUTARY (NO NAME)

T o t a l  A v g Aw T o t a l S u b s t r a t e T o t a l
Number L e n g t h  U i d t h  D e p t h A r e a P e r c e n t  U e t t e d  A r e a L a r g e
U n i t s (m) (ml (ml Cm21 S / O  S a n d  Crvl  Cbbl  BLdr  B d r k  B o u l d e r

- - - - - - - - - - -
100 368 1.4 0.10 671 4 7 38 28 23 1 395

W e t t e d  A r e a

H a b i t a t  G r o u p Cm21 P e r c e n t

S c o u r  P o o l 106 15.8
B a c k w a t e r  P o o l s 1 0.1
G l i d e 0 0.0
R i f f l e 59 a.8
R a p i d 102 15.3
C a s c a d e 0 0.0
S t e p 1 0.2
Dry 401 59.8
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RIPARIAN ZONE VEGETATION SUMMARY

Reach 0 is represented by 4 transects

Predominant landform in each zone

Zone 1
O-10 meters

Zone 2 Zone 3
lo-20 meters 20-30 meters

Hillslope
High terrace
Low terrace
Floodplain
Wetland/meadow
Stream channel
Roadbed/Railroad
Riprap

13
75
0
0
0

13
0
0

13
aa
0
0
0
0
0
0

0
aa
0
0
0
0
0
0

Surface slope (%I 19 19 ia

Canopy closure and ground cover

Zone 1
O-10 meters

(%I

Zone 2
lo-20 meters

(%I

Zone 3
20-30 meters

(%)

Canopy closure 46 34 30
Shrub cover 75 79 74
Grass/forb cover 14 21 16

Average number of trees in a S-meter wide band

Zone 1
O-10 meters

Diameter
c l a s s  ( c m )Conifer Hardwood
3-15cm 1.3 4.3
15-30cm 1.3 1.8
30-50cm 0.8 0.0
SO-90cm 0.0 0.0

>90cm 0.0 0.0

Zone 2
lo-20 meters

Conifer Hardwood Conifer Hardwood~- -___
0.8 2.3 1.3 0.3
0.8 0.3 2.0 0.0
0.0 0.0 0.3 0.0
0.0 0.0 0.0 0.0
0.0 0.0 0.0 0.0

Zone 3 Zones 1-3
20-30 meters O-30 meters

Conifer Hardwood- -
3.3 6.8
4.0 2.0
1.0 0.0
0.0 0.0
0.0 0.0

Tota1/100m2  3 . 3 6.0 1.5 2.5 3.5 0.3 2.8 2.9
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APPENDIX E
Biological Survey Data Summary Tables and Figures

Table E-l. Population Density Estimate of Rainbow and Bull Trout, Chinook and Coho Salmon, Umatilla River, Rh4  56.1 to 59.2, Survey
Dates: 8122  through 8125 1994.

scour Pool

Beaver
Dam Pool

SUBUNIT I

Alcove

Back

T%

Back
Water
Pool With
spring

Isolated
Pool (IP)

Isolated
Pool WI
Spring

1
45

2

1

3

47

44

1

# UNITS % OF
SAMPLED TOTAL I
EACH HABITAT
HABITAT UNITS
TYPE SAhG’LED

SURFACE
AREA
SAMPLED
IW

-
I EST. MEAN

DENSITY
RBT-N,
SALMON
/w

EST. #
RBT-N,
SALMONLEACH
HABlTAT
TYPE

1 33.33 347 99 28.53 .oooo 0

4 8.51 23148 3050 13.18 .oooo 0

8 18.18 19574 4582 23.41 .oooo 0

0.00 352 0 0.00 .oooo
6.67 4477 568 12.69 .oooo

0.00 50 0 0.00 .ooool-l . _0.00 234 0 0.00

0.00 1000

L -L .oooo

0 0.00 .oooo
L L

GLIDES

Glide I 62 3 4.84 46277 1130 2.44 .oooo 0

RIFFLES

Riffle 121 3 2.48 49843 1213 2.43 .oooo 0

Riffle 1 0 ‘0.00 500 0 0.00 .oooo 0
With
spring

Et- 24 3 12.50 38943 1844 4.74 .oooo 0

Pockets

RAPIDS

E%tkr 7 2 25.87 1653 393 23.77 .oooo 0

Ra id-
Begrock

10 1 10.00 3470 1080 31.12 .oooo 0

SPECIAL CASES

Steps 5 0* 0.00 149 0 0.00 .oooo 0

Dry 2 Oh 0.00 398 0 0.00 .oooo 0

TOTALS 378 28 7.41 191810 13959 7.28 .oooo 0

ihe physlcal  propeflles of Steps (5),  and Dry Umts (2) prevented samphng.
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Table E-2. Population Density Estimate of Rainbow/steelhead  and Bull Trout, Chinook and Coho Salmon, Umatilla.River,  RM 59.2 to
60.6, Survey Dates: 8125 through 8/30  1994.

HABITAT
TYPE

# UNITS
EACH

T-HABITAT
TYPE

ED 1 ~AiiAOF  IARETOTAL U
EST. MEAN EST.

scour Pool

%S’ p001
Spring

&“’

SUBUNIT,

Back

ET’

Back
Water
Pool With
spring

Isolated
Pool (IP)

Isolated
Pool WI
Spring

Un-ID.
Isolated
Pool With
Spring

Riffle

Rime
With

-7 ’ ’ ’ ’ ’ ’

Spring

&icig

Pockets

58

1L1

4 3 75.00 913 538 58.93 .oooo 0

27 4 14.81 10340 723 6.99 .oooo 0

1 1 100.00 10 10 100.00 .2000 2

9 2 22.22 2712 225 8.30 .omo 0

2

4

1

2

10.53

100.00

0.00

100.00

50.00

2217

28

322

90

270

180

28

0

90

30

8.12

100.00

0.00

100.00

11.11

.oooo

.2857

.oooo

.0889

.0667

GLIDES

Glide 25 1 4.00 12567 850 I 6.76 .oooo 0

RIFFLES

RAPIDS

Rapid- 1 0 0.00 9 0 0.00 .oooo 0
Boulder

Ra id-
Be s rock

8 1 12.50 1162 80 6,88 .oooo 0

SPECIAL CASES
I I I 1 I I I I
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Table E-3. Population Estimate of Rainbow/&Ahead  and Bull Trout, Chinook and Coho Salmon, Umatilla
River, RM 60.6 to 81.8, Survey Dates: 8-30 through 1 l-8, 1994.

HABITAT
TYPE

POOLS

Plunge Pool

Scour Pool

Scour Pool
WI88

Lateral Pool

Lateral Pool
WI88

Trench Pool

DtUIUlXd
PO01

Beaver Dam
PO01

SUBUNIT PI

AlCOVe

Alcove wlss

Non-ID
Alcove w/t+8

Back Water
PO01

Back Water
Pool wlss

laolaled
Pool (IP)

Isohted
Pool wise

Non-ID
Isolated
Pool wlae

Puddled

Puddled

-
I#lmlTs luNlTs % OF MTAL SURFAm SURFACE % OF EST. MEW IST. I WIT-N.

ImaI SAMPLED I HABITAT AIWA  OF AIIKA SURFACX DENSITY FtBT- SALMON
HABITAT EAmI lJNl-3 ILACE SMVWLED NtEA N, SALMON t@ EACH
TYPE EMITAT SAMPLED RMITAT mr’ SAMPLED HABITAT

TYFE TWEM TYPE

3

267

5

294

4

1

5

1

2

4

5

369

29

52

42

8

11

1

1

25

0

23

3OLS

W,SS I

GLIDES

RIFFLES
I

0

4

0

16

11

4

31

8

0

1

21

5

33

3

8

I
I

33.33

9.36

0.00

7.82

50.00

100.00

40.00

100.00

0.00

100.00

0.00

4.34

37.93

7.70

73.81

100.00

0.00

100.00

8.17

50.00

79

76029

1819

91870

1 5 9 8

29

573

46

526

2460

1840

14946.6

6591.4

3799

13.315

2632

754

200

12

4252

0

4601

251

29

231

46

0

2460

0

1315.5

3900

74

12.131.5

2632

0

200

1605 1 893

15.19

5.59

0.00

5.01

15.71

100.00

40.31

100.00

0.00

100.00

0.00

8.80

59.17

1.95

91.11

100.00

0.00

100.00

.oooo

.0487

__

.0522

.0279

.I724

.I126

0 0 0 0

0 0 0 0

.0016

__

0243

.0395

.0946

3703

_.

4796

45

5

65

0

0

4

__

363

260

359

2630

287

._

87

7548

84

7464

116

1523

RAPIDS
EZLS 128 7 5.47 23,972 1038 4.33 .0559 1340

zkrs 1 0 0.00 32 0 0.00 _. __

wlss

Rnpid-
Bedrock

5 0 0.00 1464 0 0.00 __ _.

CASCADES
Csscade- 1 0 0.00 22 0 0.00 __ __
B0Idder

SPECIAL CASES
I I I I I I I I
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Table E-4. Actual, Estimated Number and Percentage of Juvenile Rainbowjsteelhead  and Salmon in the
Urnatilla River. RM 56.1 to 81.8, Units l-2650 and 15 Unidentified Units, Sampled 8-22 through ll-
8 ,  1 9 9 4 .

UMATILLA RIVER 96 SPECIES COMPOSITION

Rainbow/steelhead  - Natural

Steelhead - Hatchery

Chinook Salmon - Natural

Coho Salmon - Natural

Bull Trout - Natural

54.95

1.09

41.71

2.23

.02

Total I 100.00 3769 30.715

i%EZiI#
SPECIES
SAMPLED

207 1

41

1572

8 4

1

16878

335

12811

685

6

Table E-5. Actual, Estimated Number and Percentage of Juvenile Rainbow/steelhead  and Salmon in Squaw
Creek, RM 0 to 10, Sampled 6-28 through 8-4, 1994.

SQUAW CREEK % SPECIES COMPOSlTION ACTUAL # EXPANDED

:A:%? iEEE?
SAMPLED SPECIES

Rainbow/steelhead  - Natural

Chinook Salmon - Natural

Coho salmon - Natural .14 5 53

Total 100.00 3574 37,611

Table E-6. Actual, Estimated Number and Percentage of Juvenile Rainbow/steelhead  in Camp Creek, RM 0 to
3.3, Sampled 6120  through 7121  1994.

II CAMP CREEK % SPECIES COMPOSITION

II Rainbow/steelhead  - Natural I 100.00

11 Total I 100.00 865 6646
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Table E-7. Maximum, Minimum, and Average Lengths of Juvenile Salmonids in the Umatilla River, RM 56.1
to 81.8, units l-26.50 and 15 Unidentified units, Sampled 8-22 through 11-8, 1994.

SPECIES

Rainbowlsteelhead -
Natural

Steelhead -
Hatchery

Chinook Salmon -
Natural

Coho Salmon -
Natural

Bull Trout - Natural

MAXIkUM MINIMUM AVERAGE TOTAL
LENGTH LENGTH LENGTH SAMPLED

351 39 88.89 207 1

297 6 7 196.56 41

119 49 84.35 1572

124 62 78.88 8 4

218 218 218 1

Table E-8. Maximum, Minimum, and Average Lengths of Juvenile Salmonids in Squaw Creek, RM 0 to 10,
Sampled 6-28 through 8-4, 1994.

SPECIES MAXIMUM MINIMUM AVERAGE TOTAL
LENGTH LENGTH LENGTH SAMPLED

Rainbow/steelhead  - 320 2 7 79.87 3464
Natural

Chinook Salmon -
Natural

116 5 6 77.99 105

Coho Salmon -
Natural

87 5 7 74.00 5

Table E-9. Maximum, Minimum, and Average Lengths of Juvenile RainbowIsteelhead  in Camp Creek, RM 0
to 3.3, Sampled 6-20 through 7-21, 1994. .

II SPECIES

II Rainbowlsteelhead -
Natural

MAXIMUM
LENGTH

240 20 65.14

AVERAGE TOTAL
LENGTH SAMPLED II

865
II
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Table E-10. Number of Scales Sampled, Percent of Scales Sampled, and Total Number of Mountain Whitefish,
Umatilla River, RM 56.1 to 81.8, 8-22 through 11-8, 1994.

SPECIES

Mountain
Whitefish

klz!!FES
% OF SCALES TOTAL # EXPANDED
SAMPLED

&&l’IEF’b’H  %%!&lON

20 2 0 . 8 3 96 1249*

* Conservative estimate, see methods section for expansion methodology.

Table E-l 1. Maximum, Minimum, and Mean of Mountain Whitefish in the Umatilla River, RM 56.1 to 81.8,
Sampled 8-22 through 11-8 1994.

SPECIES MAXIMUM LENGTH MINIMUM LENGTH MEAN

Mountain Whitefish 350 71 184.79

Table E-12. Habitat Preference of Mountain Whitefish, Umatilla River, RM 57.1 to 81.7, Units 1 through
2650 + 15 Non-Identified Units, Sampled 8-22 through 11-8, 1994.

HABITAT NUMBER OF ?b OF
TYPE

t!!zFtE:
TOTAL

FAST H,O HABITAT TYPE

Riffle With
Pockets

36 37.50 .0183 942-1665 669-71;/

Riffle

Rapid With
Boulders

20 20.83

16 16.67

.0062 566-l 824

852-1941

60.8-72.5 1087 65.9

64.0-74.0 1597 71.0

Subtotal 72

SLOW H,O HABITAT TYPE

Lateral 9
Scour Pool

75.00

9.38

.0121* 566-1941
I I

60.8-74.0 1210 67.1

.0054 810-1474 63.2-69.8 1167 66.3

Straight
Scour Pool

9 9.38 .0038 654-1273 61.9-67.9 1024 65.6

Isolated
Pool With
Spring

Subtotal 1

6 6.24

24 1 25.00

.0034 817 63.5 817 63.5

.0042*

.ooI32*

654-  1474
I I

61.9-69.8 1 1026 1 65.3
I I

TOTAL I 96 100.00

DENSITY *
RANGE

566-1941
I I

60.8-74.0 1188 46.6

* Conservative estimate, see methods section for expansion methodology.
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Table E-13. Salmonid  Mortalities due to Electrofishing in the Umatilla River, Squaw Creek, and Camp Creak,
1994, (delayed mortalities unknown).

STREAM NUMBER NUMBER MORT. I SIZE RANGE MEAN SIZE
(-1

E&RED %RTS.
(mm)

UMATILLA RIVER Surveyed 8-22 through 11-8 1994

Chinook Salmon - 1572 40 2.54 69-113 85
Natural

Rainbow/s&Ahead - 2071 19 .92 56-100 7 3
Natural

Coho Salmon - 8 4 1 1.20 70 70
Natural

Mountain Whitefish 96 1 1.04 112 112

SQUAW CREEK Surveyed 6-28 through 8-3 1994

Rainbowlsteelhead  - 3464 101 2.92 30-168 61
Natural

Chinook Salmon - 105 1 .95 80 8 0
Natural

CAMP CREEK Surveyed 6-20 through 7-211994

Rainbow/steelhead  - 865 2 9 3.35 27-168 4 7
Natural

TOTAL 8257 192 2.33 27-168 75

Table E-14. Bird Bites Observed on Fish Captured During Electrofishing, Umatilla River, Sampled 8-22
through 11-8 1994.

SPECIES NUMBER # FISH %OF# SIZE MEAN UNIT M E A N  R M
CAPTURED WITH CAPTURED RANGE SUE RANGE UNIT

BIRD (mm) (-4
BITES

Northern 1317 10 .76 155-375 234 49-1584 1106 66
Squawfish

Rainbow/ 207 1 9 .43 152-23.5 190 654-2023 1170 66.3
Steelhead-
Natural

Rainbow/ 41 3 7.32* 1 l-to-284 233 817-931 877 64.4
Steelhead-
Hatchery

Mountain 96 3 3.13 134-224 192 654-1941 1205 66.7
Whitefish

Chinook Salmon- 1572 2 .13 87-93 90 1522-1929 1726 72
Natural

TOTAL 5097 27 .52 87-375 204 49-2023 1159 67.1

* The percent of bird bites that occurred in artificial environments was unknown.
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Table E-15. Number of Non-Salmonids Visually Estimated or Captured* from 253 of 2665 Units, Umatilla
River, RM 56.1 to 81.8, 8-22 through 11-8 1994.

SPECIES

Speckled Date

Redside Shiner

33,380

28.737

Chiselmouth Chub 8276

Sucker

Sculpin

Nortbem  Squawfish

Brown Bullhead

4858

1317

4

-

t

NUMBER
VISUALLY
ESTIMATED

96 OF NUMBER EXPANDED
VISUALLY NON-SALMONID
ESTIMATED ESTIMATE

40.96 434,188

35.26 373,795

10.15 107,650

6.06 64,270

5.96 63,190

1.61 17,131

0.005 52

NON-SALMONID
TO SALMONID
RATIO

I

14.14 : 1

12.20 : 1

3.5 : 1

2.09 : 1

2.06 : 1

0.56 : 1

0.01 : 1

TOTAL
1

8 1 , 5 0 4
I

100.00
I

1,060,276*
I

34.52 : 1’

,* Conservative estimate, see methods section for expansion methodology.
Northern Squawfish were the only non-salmonid captured.

Table E-16. Number of Non-Salmonids Visually Estimated from 189 of 1443 Units Sampled, Squaw Creek,
RM 0 to 10, 6-28 through 8-3 1994.

SPECIES NUMBER % OF NUMBER EXPANDED NON-SALMONID
VISUALLY VISUALLY NON-SALMOMD TO SALMONID
ESTIMATED ESTIMATED ESTIMATE RATIO

Sculpin 11,093 50.46 108,708 2.89 : 1

Speckled Date 10,879 49.49 106,611 2.83 : 1

Sucker 8 .04 78 0.01 : 1

TOTAL 21,980 100.00 215,397 5.73 : 1

Table E-17. Number of Non-Salmonid Visually Estimated from 100 of 659 Units Sampled, Camp Creek, RM 0
to 3.1, 6-20 through 7-21 1994.

SPECIES

Sculpin

NUMBER VISUALLY
ESTIMATED

908

% OF NUMBER
w3JALLY
ESTIMATED

100.00

EXPANDED
SCULPIN ESTIMATE

6,934

SCULPIN TO.
SALMONID
RATIO

1.04: 1

II

I I I I

TOTAL I 908 I 100.00 I 6,934* I 1.04 : 1* II

* Conservative estimate, see methods section for expansion methodology.
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Table E-18. Stomach Contents Sampled from 1317 Northern Squawfish Captured During Electrofishing on the
Umatilla River, RM 56.1 to 81.8, Units l-2650 and 15 Non-Identified Units, Sampled 8-22 through
11-8 1994.

CONTENTS

Insects

Crayfish

Sculpin

Speckled
Date

Snails

Shiner

Plant

Sucker

Northern
Squaw&h

Rainbow
Trout -
Natural

Subtotal

Empty or
Un-Id
Remains

TOTAL

NLJM3ER
SAMPLED

157 11.92 60-441

77 5.84 118-444

50 3.80 95-285

50 3.80 86-385

26

9

1

386

931

1317

% O F
TOTAL
CAPTURED

1.97 74-373

.68 108-271

.61 81-l 10

.38 235-475

.23 154-470

.08

29.31 60-475

70.69 29-460 148 i -2605

100,OO

SIZE
RANGE
FORK
LENGTH

135

29-475

E-9

122 594-2597

320 9-1732

176 804-1975

161 4 12-2273

170 327-@857

184 49-1584

91 771-2605

314 396-1584

313 482-594

16311631 7171 ____

659659 61.961.9 _-_-

14381438 69.469.4 97:197:1

10831083 65.965.9 668:l668:l

677677 62.362.3 ____

842842 63.863.8 3193:l3193:l

16111611 7171 ____

11251125 66.266.2 988:l988:l

534534 60.560.5 439:1439:1

817817 63.363.3 207l:l207l:l

1241I241 67.467.4 638:l638:l

15161516 70.470.4 ____

14311431 69.369.3 638:l638:l



Table E-19. Population Density Estimate of Natural Rainbow/steelhead,  Chinook and Coho Salmon, Squaw
Creek, RM  0 to 10, 6128 through 813 1994.

HABITAT
TYPE

-
# UNITS
EACH
HABITAT
TYPE I

11

X UNITS
SAMPLED
EACH
HABITAT
TYPE

96 OF TOTAL
I HABITAT
UNITS
SAMPLED

163

31815

1

36.36

14.11

7.55

100.00

100.00

-

I
I

SURFACE
AREA OF
EACH
HABITAT
TYPE ,h@

SURFACE
AREA
SAMPLED /M’

%OF
SURFACE
AREA
SAMPLED

EST. EST. t
MEAN RBT-N,
DENSITY SALMON
RBT-N, EACH
SALMON HABITAT
IW TYPE

216.0 137

4558.0

9939.0

125.0

687.25

726.0

45.29

4762

11376

64.0 64.0

15.08

7.30

100.00

100.00

65

50.0 50.0 7

POOLS

;toy 4 .4960

i%z
23 1.0447

24 1.1446

kcr’
5 1.0156

E3Yh
1 .1400

Dammed
Pool

SVBVNII OOLS

AhWe 3 0 0.00 209.0 0.0 0.00 .oooo 0

Back 120 20 16.67 1476.0 243 .O 16.46 .9383 1385

iErr

EPd
60 22 36.67 1060.0 439.25 41.44 .6238 661

Puddled 26 I 4 I 15.38 1 1255.0 1 262.0 I 20.88 1 1.1494 1 1442

GLIDES
Glide I 65 I 24 36.92 3401 .o 1043.5 33.62 .5098 1734

RIFFLES
Riffle 495 31 6.26 21985.0 1165.85 5.30 .4821 10599
%v 83 17 20.48 7743.0 845.75 10.92 .6633 5136

Pockets

RAPIDS
Rapid- 16 9 56.25 399.0 274.0 68.67 .5730 229
Boulder
Ra id-

8
15 4 26.67 114.0 68.0 59.65 .4412 50

Be rock

CASCADES
Cascade- 0 0 0.00 0.0 0.0 0.00 .oooo 0
Boulders
Ez2- 1 1 100 .oo 22.0 22.0 100:00 1.2727 28

SPECIAL CASES
Steps 9 0 0.00 17.0 0.0 0.00 .oooo 0
Dry 52 0 0.00 6383 .O 0.0 0.00 .oooo 0

gOTAL 14432 189 l3.10 58951.0 6015.6 10.20 .6380 37611^

i2 units were unable to be sampled because they were steps (52) or dry units (9).
*An estimated 31481 were RBT/N, 951 were CHN, 43 were COHOIN.
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Table E-20. Population Density Estimate of Natural Rainbow/steelhead  (RBT-N), Camp Creek Downstream of
Natural Passage Barrier, RM 0 to 3.1, Survey dates 6/20 through 7/21, 1994.

HABITAT % UNITS # UNITS %OF SURFACE SURFACE %OF MEAN EST. #
TYPE EACH SAMPLE TOTAL # AREA OF AREA SURFACE DENSITY RBT-N IN

HABITAT D EACH HABITAT EACH SAMPLE AREA RBT-N EACH
TYPE HABITAT UNITS H A B I T A T  D/M’ S A M P L E  M’ HABITAT

TYPE SAMPLE TYPE IM’ D TYPE
D

POOLS
;&ye 29 10 34.48 409.0 122.5 29.95 5306 217

scour Pool 109 13 11.93 1600.5 231.8 14.48 .6946 1112
k%?’ 84 12 14.29 1440.5 252.0 17.49 .5119 737

Ezh 5 4 80.00 94.0 62.0 65.96 .4839 45

Dammed 4 3 75.00 61.0 51.0 83.61 .7254 44
Pool

StrBUNIT POOLS
Back 39 10 25.64 148.65 38.3 25.77 1.044 155

Er
kYd 3 2 66.67 3.35 2.85 85.07 .3509 1

Puddled 5 1 20.00 69.0 10.0 14.49 .8000 55

GLIDES
Glide I 10 I 6 60.00 184.0 123.0 66.85 .4797 88

RIFFLES
Riffle 96 14 14.58 2507.0 454.9 18.15 .3957 992
Riffle 106 11 10.38 6543.0 472 7.21 .3729 2440
With
Pockets

RAPIDS
Rapid - 121 10 8.26 2917.0 317.0 10.87 .2366 690
Boulder
Ra id-

5
13 2 15.38 110.0 44.0 40.00 .6364 70

Be rock

CASCADES
i%i:Fi I 1 100.00 10.0 9.0 90.00 .oooo 0

ycsc~;- 2 I 50.00 15.0 10.0 66.67 .oooo 0

SPECIAL CASES
Steps 27 0’ 0 -_____ 0 0 .oooo 0
DIY 5 0 A 0 _-_- 0 0 .oooo 0

TOTALS 659 100 15.95 16802 2200.35 13.10 .3955 6646
*The physica  propertles  of steps (2 I) and dry units (5) prevented sampling.
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Table E-21. Population Density Estimate of Salmonids, Camp Creek Upstream of Natural Passage Barrier, RM
3.1 to 3.3, Surveyed 7-20 through 7-21, 1994.

HABITAT
TYPE

POOLS

x UNITS
EACH
HABITAT
TYPE

ff UNITS % OF
SAMPLED TOTAL #
EACH HABITAT
HABlTAT UNITS
TYPE SAMPLED

AREA OF ‘6 OF AREA QOKAREA MEAN
EACH TOTAL SAMPLED SAMPLED DENSITY
HABITAT AREA IN IW /ML
TYPE Ihf HABITAT

SURVEY

Plunge
Pool

4 1 25.00 52 4.86 15.00 60.00 .oooo

scour Pool

Lateral
Pool

11 1 9.09 127 11.87 7.00 5.51 .oooo

9 1 11.11 177 16.54 1.00 .56 .oooo

SU8UNlT POOLS

Back
Water
Pool

Isolated
Pool

5 1 20.00 9 0.84 2.00 22.22 .OOOO

1 0 0.00 1 0.09 0.00 0.00 .oooo

RIFFLES

Riftle 4 1 25.00 76 7.10 16.00 64.00 .oooo

RAPIDS

Rapid-
Boulders

17 1 5.88 575 53.74 10.00 1.73 .oooo

Rapid-
Bedrock

5 1 20.00 44 4.11 5.00 11.36 .oooo

SPECIAL CASES

steps 5* 0 0.00 8 0.75 0.00 0.00 .oooo

TOTALS 61 7 11.48 1070 100.00 56.00 5.23 .oooo
lhe physical properties of steps prevented sampling.

A Additional sampling was done from RM 3.3 to 3.8. No fish were captured or observed. Aquatic insects were abundant, and two crayfish
were sighted. Sampling was done most frequently in the areas that had the greatest potential to hold fish.
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Table E-22. Population Density Estimate of Salmonids in an Un-named Tributary of Camp Creek, RM 0 to
0.4, Surveyed 7-21, 1994.

HABITAT # UNITS x WNrrs % OF AREA OF
TWE EACH SAMPLED TOTAL I RACH

HABITAT EACH HABITAT HABITAT
TYPE HABITAT UNITS TYPE /ti

TYPE SAMPLED

POOLS
p&y3- 3 1 33.33 7

Scour Pool 30 4 13.33 85
b-E?’ 5 3 60.00 14

SUBUNIT POOLS
Back 2 1 50.00 1
if%? 7 2 28.57 27
Puddled

RIFFLES
Riffle 7 2 28.57 43
fiz? 3 1 50.00 16
Pockets

RAPIDS
Rapid- 30 2 6.67 102
Boulders

SPECIAL CASES
Steps 5 O^ 0.00 1

Dry 8 0* 0.00 374

TOTALS 100 16 16.00 671
The phystcal  propertIes  of steps and dry umts  prevented samplmg.

96 OF AREA %OFAREA MEAN
TOTAL SAMPLED SAMPLED DENSlTYl
AREA IN iw M2
HABITAT
SURVEY

1.04 1 so 21.43 .oooo

12.67 15.25 17.94 .oooo
2.09 8.30 13.83 .oooo

.15 SO SO .oooo

4.02 11.25 41.67 .oooo

6.41 18.75 43.60 .oooo
2.38 1.20 7.50 .oooo

15.20 17.00 16.67 .oooo

.15 .oo .oo BOO0

55.74 .oo .oo .oooo

100.00 73.75 10.99 .oooo
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Table E-23. Locations of Index Sites in the Umatilla River Basin, 1994.

08

Umatilla River

Umatilla River 74.0 2 8 Boston Canyon
Creek

0.6

09

10

Umatilla River

Umatilla River

80.5

88.5

2 9

3 0

Line Creek

Meacham
Creek

0.3

9.0

11 North Fork
Umatilla River

North Fork
Umatilla River

1.0 31 Camp Creek 0.6

12 2.7 3 2 North Fork
Meacham

Creek

0.5

13

14

15

16

South Fork
Umatilla River

South Fork
Umatilla River

Birch Creek

Birch Creek

1.0 33

4.0 3 4

5.5 35

10.0 36

North Fork
Meacham

Creek

Meacham
Creek

East Fork
Meacham

Creek

Meacham
Creek

3.0

17.0

0.3

28.5

17 West Birch
Creek

2.0 37 Ryan Creek 1.0

18 West Birch
Creek

10.5 38 Thomas Creek 2.5

19 East Birch
Creek

4.5 3 9 Spring Creek 0.2

20 East Birch
Creek

13.0 40 Shimmiehom
Creek

0.5
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Table E-24. Streams Sampled for Presence/Absence of Salmonids in the Umatilla River Basin, 1994.
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Table E-24. Continued.

SYSTEM RIVER MILE DATE SALMONIDS?

Chinamans’ Slough

Sheep Creek

Chinamans’ Slough

0 to 0.1 5-7-94 no

0 to 0.1 8-3-94 yes

0 to 0.1 8-15-94 no

Coyote Creek I 0 to 0.3 1 11-10-94 1

Bear Creek 0 to 0.6 11-15-94 yes

Cottonwood Creek

Moonshine Creek

Mission Creek

I 0.6 to 0.7 1 11-30-94 I yes

0 to 0.1

3.0 to 3.1

1 l-30-94

1 l-30-94

yes

yes

Patawa Creek 8 to 8.1 12-1-94 no

South Patawa Creek 4 to 4.1 12-1-94 yes

North Coyote Creek 4.7 to 4.8 12-1-94 no

Thomhollow Creek

Chinamans’ Slough

I 0 to 0.1 I 12-1-94 I yes

I 0 to 0.1 I 12-5-94 I

Un-named TJ o f North Fork Umatilla River @ RM 1.5 0 to 0.2 3-24-95 yes

Coyote Creek 0 to 0.5 3-24-95 yes
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Table E-25. Fish Passage Barriers in the Umatilla River Basin, Surveyed 3-16 through 1 l-8, 1994.

STREAM

Umat/lla River

RIVER BARRIER
MILE TYPE

1.5 Channel
Modification

COMPOS1TION  S T E P
HEIGHT (m)

Concrete 0.7

DEGREE

Partial

RECOMMENDED
ACTION

Modify

Umatilla River 2.4 Irrigation Dam Concrete 1.0 Partial Modify

Umatilla River
I

49.0 Vacated
I

Concrete 1.2
Irrigation Dam I

Partial
I

Remove

Umatilla River 60.3 Falls Natural Bedrock 1.2 Partial Leave
I I I I I I

West Birch
Creek

16.3 Falls Natural Bedrock 10.0 Complete Leave

J u n g l e / W i n d y  0 . 1
Springs Creek

Culvefl Steel 0.15 Partial
I

Modify

M c K a y  C r e e k  6 . 0 Earthen Dam Earth/Concrete  4 0 Complete Leave
I I 1 I I I

Wildhorse
Creek

Greasewood
Creek

0.1

0.4

Partial
I

RemoveVacated Concrete 0.7
Irrigation Dam

I
I

Lrrigated  Dam Concrete 0.6 Partial Modify
I I

Miss ion Creek 3 .2 Falls Possible Bedrock 1.6
I I I I

Partial Modify
I

Moonshine
Creek

1.0 Road Bridge Concrete 1.2 Partial Modify

0.5Moonshine
Creek

0.25 Falls . Natural Bedrock Partial ’ Leave

Coonskin .30 Road Bridge Steel I 0.5 Partial Modify
Creek I Culvefl I I

I
Camp Creek .25 Vacated

lnigation Dam
Concrete 1.3

Camp Creek 3.1 Falls Natural Bedrock 12
I

Un-named

RM 1.5 ofSF

Culvert Steel

Culvert Steel

0.5

0.5

Partial Remove

Complete

Complete Modify

Complete Modify

Leave
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Figure E-l. Length Frequency Histogram of Natural Rainbow/steelhead  Sampled in the Umatilla River, 1994
(94B-UMATCH3)
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Figure E-2. Length Frequency Histogram of Natural Chinook Salmon Sampled in the Umatilla River, 1994
(94B-UMA2.CH3)
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Figure E-3. Length Frequency Histogram of Natural Coho Salmon Sampled in the Umatilla River, 1994 (94B-

UMA3.CH3)
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Figure E-4. Length Frequency Histogram of Hatchery Rainbow Trout/steelhead  Sampled in the Umatilla River,
1994 (94B-UMA4.CH3)
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Figure E-5. Length Frequency Histogram of Natural Rainbow/s&Ahead with Black Spot Condition Sampled in
the Umatilla River, 1994 (URNBLKST.CH3)
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Figure E-6. Length Frequency Histogram of Natural Chinook with Black Spot Condition Sampled in the
Umatilla River, 1994 (UCHNBLKSCH3)
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Figure E-7. Length Frequency Histogram of Natural Coho with Black Spot Condition Sampled in the Umatilla
River,. 1994 (UCOBLKST.CH3)
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Figure E-8. Length Frequency Histogram of Mountain Whitefish Sampled in the Umatilla River, 1994
(94MWHTF.CH3)
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Figure E-9. Length Frequency Histogram of Northern Squawfish Sampled in the Umatilla River, 1994 (94B-
UMA6. CH3)
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Figure E-10. Length Frequency Histogram of Rainbow/ste&ead  Sampled in Squaw Creek, 1994 (94B-
SQUA2. CH3)
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Figure E-11. Length Frequency Histogram ofNatural  Chinook Sampled in Squaw Creek, 1994
(943SQUAl.CH3;)
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Figure E-12. Length Frequency Histogram of Rainbow/steelhead Sampled in Camp Creek, 1994 (94B-
CAMP. CH3)
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APPENDIX F
Spawning Survey Data for 1993-1994

Table F-l. Summary of Summer Steelhead Escapement Data, Umatilla River Basin, 1994.

REDD #

NORTH FO

RiVER AREA DESCRIPTION SPECIFICS DATE
MILE 1994

ROF~UMAT~LA~,MO~TO~MLLE~.S,SURVEYEDON~/~~,~

SOWlW FO C OF THE VMATILLA RM?R, MOUTH  TO RIVJB MILE 5.3, SWRWYEB  ON 5/Y
I

0.1 Across from the Beaver Pond 4112
0.27 512
0.3 512
2.7 4112

0.0 At the  mouth
0.6 Buck Creek Confluence

2.0 miles  below the mouth of Thomas Creek (TCC)
3.0 450 yards below TCC
3.1 300 yards below TCC
3.2 210 yards below TCC
3.3 150 ya& below TCC
4.3 200 yanie  below the mouth of Shimmiehom

IFTBEUMATILLARIVER,~MILES&PTO89.S,SURVEYEDON?

519
519
519
s/9
519
519
519

MAlNsrlm

519 I

Corporation Hole
1 .O mile Below Forks  (BF)

5117
S/17
5117
S/17
5117

RYAN CRE C, MOlJl’E TO RIWR MlLR 3.0, SURWYEFI ON 94
1 I I

1 0.125 275 y a r d s above mouth 514
2 0.2 300 yards above mouth 514
3 1.7 514

-
ISTEELHEAD

OBSERVED

5m

0

STEELHEAD
SAMPLED
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REDD R

blEACHAM

RIVER
MILE

=,M(

AREA DESCRIPTION SPECIFICS 11
51 1:m TO RIVER  MILE  18.2, SURVEYJZD ON 5110, S/11, AND !

DATE STEELHEAD  STEELHEAD
1994 OBSERVED SAMPLED

I

I
2
1
t
5
5
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40

2.2
2.2
2.2
2.2
2.4
2.6
2.6
2.75
3.0

4.7
4.7
5
5
3.5
4.8
5.5
5.7
6.1
7.0

Just Below Upper Habitat Structure
0.3 miles below the mouth of Line  Creek
0.3 miles  below the mouth  of Line Creek
just below the mouth of Line Creek
mouth of Line Creek

0.6 of B mile below the A-Frame
0.6 of B mile below the A-Frame

a.5
11.5
11.5
11.4
11.4
11.7
11.8
12.2
12.2
12.8
12.9
15.6-18.2
.
.
.
.

14.7
15.3

loo yards below Duncan  Bridge
Duncan Bridge

0.6 mile below the North Fork of Mea&am  Creek Bridge
30 yads below the North  Fork of Mea&am Creek Bridge

5110
5110
5110
5/10
5/10
5110
5/10
5110
5110
5/10
5/10
5/10
5/10
5110
5110
5/10
5/10
5/10
5/11
5111
5/11
5/l  1
5111
5/11
5111
5/l  1
5/l  1
501
501
5111
5111
5/l  1
5111
5112
5112
5112
5112
5112
5/12
4128

BOSTON C WON CRI C, MOUTH TO RIVER MILE 1.0, SURVEYED ON 3130  AND 3

1 0.1
2 0.1
3 0.6

20 yads above first pool
second pool
100 yard8  shove forks (Index Area)

3/30
3130
3/30

CAMP clu K, MOWN ‘0 RlVEll  MILE  3.1. SURVJ%YED  ON 4/14  AND 4329

1 0.0 Mouth at railroad bridge 4129
2 0.26 50 feet above dam 4129
3 0.7 240 yards above red cabin 4129
4 2.4 200 yards below forks 4129
5 2.4 150 yards  below forks 4129
6 2.4 100  yalxls below forks 4114
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Table F-l. Continued

NORTH F(

1 0.1
2 0.3
3 0.7
4 1.6
5 3.0
6 3.23
7 3.37
8 4.0
9 4.1
10 4.5
11 4.6

IM

SQUAW Cf

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
l b
17
18
19
20
21
22
23
24
25
2 6
27
28
29
30
31
32
33
34
35
36

(EEK,  MOU’l‘EI TO LITTLE SQUAW CREEK @M 6.8), SmVl?Yl?D 2115,414
-

0.6
0.7
0.9
1.2
1.2
1.2
1.3
1.5
1.9
2.2
2.2
2.2
2.2
2.3
2.8
2.8
2.8
3.2
3.2
3.3
3.4
3.5
3.5
3.6
4.1
4.1
4.1
4.2
4.6
5.4
5.4
5.5
5.5
5.6
5.7
6.8

MINTHORN SPRINGS <

I

305 yards above highway bridge
330 yards above highway bridge
100 yards below Walt Farrow’s  House (WFH)
300 yards above WFH
325 yards above  WFH
400 yards shove WFH
500 yards above WFH
0.5 milea above WFH
Just below little Celilo R2
150 yards below CliPs old house
100 yatd8 below Clif’s old house
100 yards below Clifs old house
100 yards below Clif’s old house
Across from CLifs old house
160 yards below new log house
150 yards below new log house
100 ysrds below new log house
Just below Bachelor Canyon
Just below Bachelor Canyon
100 yards ebove Bachelor Canyon
400 yards above Bachelor Canyon
450 yards above Bechelor  Canyon
525 yards above E%achelor Cnnyon
625 yards above Bachelor Canyon
100 yards above fvst Kmd crossing
250 yards above first road WsBing
250 yards above first road crossing
400 yanis above fvst road crowing
Red Cabin Hole
275 yards above third road crossing
400 yards above third road crossing
550 yards above third road crossing
560 yards above third road crossing
7 10 yards above third roed crossing
9 10 yards above thini  road crossing
150 yards above little Squaw Creek

xl?EK, MOUTH  TO RIVER  hXlLE 0.2, SURVEYED 4121

1 0.21 20 YSdB below hatchery outlet

BUCRAROO CREEK. MOUTH TO RIVER MILE 3.0, SURVEYED 4/f

No redda observed

TOTAL
REDDS

117

I
1

I I
4121 1 2 I

411

TOTAL TOTAL
ORSKRVRO sAMPm

32 5

AREA DESCRD’TION SPECIFICS DATE
1994

I CREEK, MOUTH  TO RIVER  MILE 5.5, SURVEYED ON 4/l 4128 ANlZ

Mouth of Bear Creek
400 ymls ebove the Mouth of Beer Creek
650 yards above the Mouth of Bear Creek

4111
4/11
4111
4/1l
415
4126
415
513
4126
4/l 1
415
4/l 1
4/11
4/l 1
513
4111
513
513
513
4/l 1
414
4126
4111
414
414
414
4/l 1
4125
4111
4125
4125
4/11
4125
414
4125
4111
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4128
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4/13
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4128
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515
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Table F-2. Summer Steelhead Spawning Ground Surveys, Umatilla River Basin, ODFW, 1994

STREAM DATE FISH REDDS MILES REJDDS/MILE

East Birch 4128194 9 61 7.0 8.7

II Westgate
Canyon

I) Pearson Creek

4128194 I 4 I ~6

4129194 9 31 5.0 6.2

West Birch 4/28/94 5 20 6.0 3.3

TOTALS 2 7 118 18.5 6.4

Table F-3. Summary of Spring Chinook Salmon Escapement Survey Data, Umatilla River Basin, 1994._ -

REDD#

NORTH F( RKOFTHE
SUBVEYFJ ON iV2.819

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16

2.0
2.0
2.0
2.0
1.8
1.7
1.7
1.7
1.5
1.0
1.0
0.7
0.7
0.6
0.5

MAmm
SURVEYI

0 . 3

I lJMATILL.1
ON f&29,81

1 89.5
2 89.4
3 89.2
4 89.1
5 89.1
6 87.6
7 87.3
8 87.2
9 87.2
10 86.8
11 86.8
12 86.7
13 86.7

RIVER
MILE

AREA HABITAT TYPE DATE
DESCRIPTION 1994
SPECIFICS

JMATIILA  RIVER,  MOUTH TO RIVRR MILE 3.0
8115,8l22, SJ31,916,9J12 AND 9119

Rime 8131
Riflle 813  1
Riffle 8131
Riffle 916
itime 8131
Riffle 819
Plunge Pool Tailout 8/15
Plunge Pool  Tailout 9112
Riffle 8/31
Rime 8131
Riffle 9119
Tailout 8/15
Tailout 916
Tailout 916
Tailout 916
Riffle 916

RlVER MILE 86.6 TO 89.6
, 8/15,  %/22,8/M,  8/31,9/6,9/12  AND 909

0.1 Mh B&w  the Fob (ME=) 813 1
0.2 MBF 813  1
0.4 MBF 916
0.5 MBF 8/31
0.5 MBF 8131
2.0 MBF 8/31
2.3 MBF 9112
2.4 MBF 9112
2.4 MBF 916
2.8 MBF 8131
2.8 MBF 8131
2.9 MBF 916
2.9 MBF 916

PRESPAWNING
MORTALITY

ImlALlBMALiB

0 0

1 0
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Table F-3. Continued

REDD# RIVER AREA HABITAT TYPE DATE PIWSPAWNING SPAWNED OUT
MILE DESCRIPTION - 1994 MORTALITY

MAUSTEV  UMATILLA, RIVER MILE  83.6 TO 86.6 EEMN.EsMALFs IWMAUSS
SURVEYED ON 6i29, S/S,  8/18,8/31,9/7,9/13  AND 9L?O

I 86.6 3.0 h4BF 917 1 0 5 10
2 86.5 3.1 MBF 917
3 86.3 3.3 MBF 813 I
4 86.3 3.3 MBF 917
5 85.9 3.7 MBF 917
6 84.1 5.5 MBF 917

MAINSTEM UMATJLLA, RIVER tWLE  80.0 TO 83.6
SURVFYED ON 6/9+,  7112,  8/12,8/18,9/l,  9/7,9/13  AND 9/20

1 82.7 100 yard3 bclw  Pig Head Llndgc  Riffle 91-J 1 1 7 3
2 83.1 17 y&u&3  b&w  USGS  Tailoutcagz 917
3 7  yards  d o w n s t r e a m  Tailout 9/l
4 50 yards  below dam Riffle 9/13
5 33 yards above hole Riffle 917
6 3 yard down&ream  Riffle 9/20
7 17 yards above hole Riffle 9/I
8 80.2 0.2 miles  above bridge Riffle 9113
9 80.2 0.2 miles above bridge Riffle 9/l

MAINtiTi3.M UMATILLA, RIVER MlLFi 76.7 TO 80.0
SURVEYFD ON X27,5/31+,  6i7+,  6/23,7/12,8/4,8/16,8/26,911,9/8,9/14 A N D 9/21

1 79.9 200 yards below bridge Tailout 9121 4 3 11 6
2 79.8 300 yards below bridge Rime 9114 zunkncvm
3 79.8 350 yarda  below bridge Riffle 9114 =x
4 79.8 350 yanlds  below bridge Riffle 9114
5 79.8 350 yards below bridge Riffle 9121
6 79.5 26 yards above trap site Riffle 9114
7 79.5 rotary screw trap  site Teilout 9/14
8 79.4 250 yads  below trap site Tailout 9114
9 79.0 150 abcm  Mcsdmm  cm&  RiffleprdY 918
10 78.0 250 t&m  Msastarn Cmek Rimeyards 9114
11 77.9 200 prda klw  Githn  FIR yud Rime 9/l
12 77.9 200 ymr& below  Gibbon  RR yard Rime 9/a
13 77.9 250 yarda b&w (iibban RR Rimeyard 9114
14 76.9 300 yards  above  CrrcL  Rimesquw 9114

MAINSTEM UMATJLLA, JUVEX  MJLE  73.5 TO 76.7
SUR- ON 6/8,6/28,  8t44,8/16,  9/l,  9/S,  9/14 AND 9121

1 76.5 13.1 miles BF 9114 1 0 2 3
2 76.2 13.4 miles BF 9/21

hWIWTEM UMATILLA, RIVER  M!LE 70.0 TO 73.5
SURVJSYED ON 6/8,6/28  AND 8/10

none 70.0-73.5 Thornhollow  Bridge to
Louie  Dick’s Fence

MAJNSTEM UMATILLA,  RIVER  MILE 67.5 TO 70.0
SURVEYED  ON 6/30  AND S/10

none 67.5-70.0 Louie  Dick’s Fence to
Cayuse  Rdrcmd  Bridge

MAlNSTEM UMATULA,  RIVEB  MILE  63.8 TO 67.5
SURVEYED ON 6/30 AND 8110

none 63.8-67.5 Cayuse  Railroad Bridge to
Miithom  Springs
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REDD#  R I V E R  ARJ%A HABITAT TYPE DATE PRESPAWNING SPAWNED OUT
MILE DESCRIPTION 1994 MORTALITY

MAINSTEM  UMATlLLA, RlVER MILE 63.8 TO 67.5, SURVEYID  ON 6130 FEMNmhtMm mMhLtm  MALE3

none 63.8-67.5 Mintborn  Springs to
Mimion  Bridge

hlEACI3AM  CRJ?EK,  TbfOUTK  TO RIVE%  MILE 3.0
SURVEYFD  ON 6L20,7/1,7i20,  S/t, S/11,8123,9/2,9/9,9/15  AND 9/22

1 2.4 9115 1 1 3 0
2 2.3 9115

3 1.9 9122

MEACFLkM CREl%R, RIVFR  MlLE 3.0 to 6.0
SURVEYED ON 6/20,7/l,  7120,  S/l,  2?/11,8123,9/2,9/9,9/15  AND 9R2

1: 5.3 4.8 1 0 3 0300 yards below Ihe  Creek Tailout  Rime 919 919

3 4.8 3 0 0  b e l o w  line creek~ 4 yards Rime 9115
4.8 300 yards below Line  Creek Riffle 9122

5 4.8 30(1  yards below Line Creek ame 9122
6 3.9 250 feet below project fence Tailout 9115

MEACKAM CREEK, RNJCR  MILE 6.0 to 12.8
SURVEYEK  ON 6/X?, 7/11.8/3*.  S/17.9/2.9/9  AND 9/16

9122 3 0 3 1
9122
9122
9122

Rime 9126

hll.?.ACHAM  CREEK, RIVER  MILE 12.8 TO 15.2 ,hNI)
TKE NORTH FORK OF MRACKAM CRJZER  RZVFR  MILR 0.0 TO 3.75
sLawRYED  s/5

ncme

TOTAL
REDDS

74

l Partial survey

PRESPAWNING SPAWNED OUT
MORTALITY

TOTAL TOTAL MTN. Iy)rAL
FEMNJBMALE3 -NuLes

13 5 56 37
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Table F-4. Summary of Steelhead Redds Observed in the Umatilla Basin by Tributary 1995 - 1994.

Squaw Buckaroo Mt?aCham NF camp Boston NF SF RYE MillthOlTl Pearson west
Creek Creek CrWk MeaClkUll Creek Canyon Umatiila Umatilla CP2l?k Springs Credt Birch

Creek Creek

1985 14 2 1 4 10 2

1986 2 5 3 46 2 7 8 8 13

1987 25 0 4 9 7 12 6 3 10 22

1988 9 5 20 51 10 6 2 1 5 9 15 2

1989 4 6 10 2 4 4 1 9 3 7 16

East
B i l l

11

3 9

1990 SURVEYS WERE NOT CONDUCTED - HIGH WATER DURING SPRING

1991 SURVEYS WERE NOT CONDUCTED - HIGH WATER DURING SPRING

1992

1993

1994
ate:

7 7 I 5 I 120 I 30 I 8 I 0 I 17 I 15 .I3 I5 11 10

10 6 6 3 7 6 high 8 3 3
water

3 6 0 40 11 6 3 4 8 3 1 31 20
nab&y m areas surveyed and survey conditions make direct comparison of redd data difficult.

4

11

61
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Table F-5. Comparisons of Umatilla River Adult Summer Steelhead Released above Three Mile Falls Dam,
Redds and Redds per Mile surveyed, 1985 - 1994 (* estimated, **=Birch  Creek ODWF survey).

STEELHEAD MILE SURVEYED

Table F-6. Summary of Successful Spawning by Reach of Spring Chinook Salmon Based on Examination of Carcasses, 1994.



‘able F-7. Umatilla River Spring Chinook Salmon Redd Distributions, 1989-1993.

YEAR 1989 1990 1991 1992 1993 1994
Total Number of 14 289 144 59 224 74
Redds Observed
RIVER NUMBER OF REDDS OBSERVED I PERCENT BY REACH
SECTION
North Fork 01 0 68 123.5 13 / 9.0 10 / 16.9 27 / 12.1 16 121.6
Umatilla River

13 I22.0 1 25 / 11.2 1 13 / 17.6

15 I25.4 1 14 / 6.5 1 6 / 8.1

13 I 22.0 31 I 13.8 9 I 12.2
RM 78.9 to 80 01 0
RM 76.7 to 78.9 01 0 20 / 13.9 6 I 10.2 39 / 17.4

RM 73.6 to 76.7 01 0 36 I 12.5 01 0 01 0 25! 11.1

RM 70.0 to 73.6 01 0 01 0 01 0 01 0 01 0
RM 67.5 to 70.0 01 0 01 0 01 0 01 0 01 0
RM 63.8 to 67.5 01 0 01 0 01 0 01 0 01 0
RM 63.8 to 59.5 01 0 01 0 -o/ 0 01 0 01 0

14 I 18.9

2 I 2.7
01 0
01 0

0 1 0
01 0

Meacham Creek 01 0 11 I 3.7 35 124.3 1 I 1.7 63 128.1 14 I 18.9
(RM 1-15)

able F-S. Disposition of Umatilla Ri

Total Observed at TMD
Chinook SacrificedlMort. at TMD
Chinook Taken For Brood Stock
Number Released above TMD
Number Released at TMD
Number of Adipose Clipped Fish
Released Above TMD
Estimated Harvest Above TMD
Number of Chinook Sampled on
Spawning Grounds
Percent Recovered (all chinook)

Number of add. clipped chinook
recovered
Percent Recovered (ad. clipped)
Prespawning Mortalities Examined
Spawned Out Carcasses Examined
Spawned Out Females Examined
Redds Observed

r Sprin

1989
164

36
0

128

-
3

3hinoo

1990
2190

26
200
1965

___

685

Salmon

1991
1330
234

0
1096

love Tt

1992
464
200

0
264

479 135

x Mile

1993
1221
165

0
1056

9
603

ails D;

1994
277
31
0

234
6

133

? ? ? 0* 191 o*
6 272 264 79 474 113

4.7

0

0
0
0

__-

14

13.8 24.1 29.9 44.9 47.1

83 136 39 356 50

12.1 28.4 28.9 59.3 37.6
0 88 22 125 20
0 130 48 338 93

___ 81 37 205 56
287 144 59 244 74

(TMD), 1989-1993.

.
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Table F-9. Minimum Estimate of Fall Chinook Salmon and Coho Salmon Adult Returns to the Umatilla River, 1989-1993.

1
-_-_

I

1154 44 4198 1.0%
1990 409 Ii7 411 0.5%.-_
1991 1732 1839 5.8%
1992 356 22 378 5.8%
1993 I 1531 122 1653 7.4%

CHIh’OOK
1989 271 89 360 27.2%
1990 329 110 439 25.1%
1991 522 16 538 3.0%
1992 225 ti 310 27.4%
1993 412 482 14.5%

TS BELOW TOTAL PERCENT BELOW
ATED AT THREE THREE MILE DAM
IILE DAM MILE DAM

ble F-10. Surm ry of Umatill

REDIM

BfAINm
STANFIELD

:

:
5

;
8
9
10

T%!??z%l
1

t
4
5
6
7
8
9
10
11
12
13

1’:

:t
18
MAIN-
corn
1

3
MAIN-
SURYEYED
1
lWAlNSTEM
MILE  Allot

:
3
4

iiEE%

:

:

i
7
a
TOTAL
REDDS
44

RIVER
MILES
bfAWR
RIDGE, SUB
22.3
22.2
22.1
21.8
21.8
21.6
17.1
17.1
17
17

WAl’H+LA II
ABOYECC
29.1
29.1
29.1
29.0
27.3
27.3
27.28
27.28
27.26
27.25
27.25
27.21
23-26.3
23-26.3
23-26.3
23-26.3
23-26.3
23-26.3

MATELAB
S DAM, TO
32.15

31-33.2
MATILLA I;
n3
36.9

MAlTLLA  i
h4lNTAOlu
64.8
64.3
63.55
63.3

MATILLA E
itm GRAY

76.7-80
76.7-80
70.0-73.5
70.073.5
70.0-73.5
70.0-73.5
67.5-70.0
67.5-70.0

oho Salmon Adult Escapement Surveys, 1993.

AREA DESCRIPTION

ES&y6  MILE3 17 TO 23, SEWLOT  BRIl
1
0.75 milea below Stanfield  Bridge
150 yards below raid number l-
75 jmds below mid number 2
0.33 miles Lx.low mid number 3
0.33 miles below rexid number 3
0.25 miles below redds 4 and 5
acroaa  form tower in railroad yard
across  from tower in railroad yard
Simplot ccJmcr
Simplot corner
Elt, RlVER MILSB 23 to 29.1, ST- B
XWRINGS  DAM, SUR-  11 I1 8
200 yards below Coideprings  Dam
200 yds below Coldsprings  Dam
200 yards  below C&springs  Dam
400 yards below Coldsprings  Dam
200 yards  above Westland  Dam
200 yards above Wentland  Dam
160 ;a& above Wealand Dam
150 vards  above Westland  Dam
100 yards above Westland  Dam
100 yards  above Westland  Dam
30 yds above Wealand Dam

Echo Bridge to Sbmtield  Bridge
Echo Bridne  to Stanfield  Bridae
Echo  Bridie  to Stanfield  Bridge
Echo Bridge to Stanfiekl  Bridge
Echo Bridge to Stanfield  Bridge
Echo Bridge to Stanfield  Bridge
Echo Bridge to Stanfield  Bridge
EX, RIVER MILES 29.2 to 33.2, ONE MILE i
KIN,  SURVEYED 11119
0.25 mile-a  below Stanfield  Dam
200 yards below irrigation return  channel
upper  two miles  of &is  reach
FR, RIVER MILES 33.2 to 37.2, NOJJN TO 1

DATE
1994
:E TO

11116
11116
11116
11116
11116
11116
11116
11116
11116
11116

DGE

11118
1108
llll8
11/18
11/18
1 l/l8
11/18
11/18
11118
llll8
11118
1108
11118
11118
11118
lilt8
Ill18
11118

OVE

11119
11119
11119
‘-9

II/23
NE

150 yards below Yokum  Bridge I
El&  R&TX  MILES  59.5 to 64.8, MISSION TO i
PIUNGS,  SURVEYED 12/13
one mile above Minthorn  Springs 12/13
0.5 miles  above Minthorn  Springs 1203
0.25 miles  below M&horn Springs 12/13
0.5 miles below Minthorn  Springs 12/13
ES, RIVER MHJ?S  67.5 to 80, CAYUSE RAILROAD

Lottie Dick’8  fence to C&se  RR Bridge 12121

ING
Y
huLF3

22

11

TOTALTOTAL TOTALTOTAL MTALMTAL
hfNmhfNm hl4tBhl4tB

22 22 33

SPAWNED OUT

t%Yau?s hiALEc
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Table F-11. Fall Chinook and Coho Salmon Escapement Surveys, 1989-1993

VEAR M I L E S RRDDS OBSERVED  LIVE F ISH RECOVERED CARCASSES
sIJRvEYED

CHF C O H O U N K N O W N T O T A L C H F C O H O UNKNOWN S U M

A B O V E  THRRE  M I L E  F A L L S  D A M

1989 32.5 92 5 30 0 35 m 37 IO 67

1990 42.8 50 19 3 I I 33 I2 6 I I9
1991 29.0 I8 I2 I5 I 28 5 II I I7
1992 9.0 12 0 I I 3 14 2 8 I I I
1993 42.0 44 0 12 0 I2 I 14 0 15

BELOW THREE M1l.E  FALLS DAM

1989 2.5 8 4 IS 27 92 52 17 161
1990 2.5 I5 9 II 35 120 5 8 133
1991 2.5 I6 68 0 84 16 107 I 124
1992 2.5 50 19 0 69 88 22 0 110
1993 2.5 6 23 0 29 543 122 0 I72

I n=llZ

. _ . .

Age4  IAge

4 6 0 6 0 0 6 6 0 6 0 0 6 6 0 7 0 0 780 8 0 0 8 5 0 9 0 0
M E P H  L e n g t h  ( m m )

Figures F-l. Length Frequency Histogram of Adult Spring Chinook Salmon Examined During Escapement Surveys, 1994, ages are based
on coded wire tag recoveries and expanded from 4.5 fish, 30 at age four and 15 at age five, (CHS93LG.CH3).
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0

n=l30__... _- - - -

4 2 5 4 5 0 4 7 5 5 0 0 5 2 5 5 5 0 5 7 5 6 0 0 6 2 5 6 5 0 6 7 5 7 0 0 7 2 5
M E P H  L e n g t h  ( m m )

Figure F-2. Length Frequency Histogram of Adult Coho Salmon Examined During Escapement Surveys, Fall of 1993 (the lengths of 5
coho examined could not be obtained due to decomposition; COH093LG.CH3).

10

8

6

4

2

0

_ _

_ .

. .

_ . _

- _ _

- . .

.__.__.__.

-..- . . . .._

. .

. .

_ - _ . . _ _ - . . ._

. _ _ _ . . . _ . _ ._

_ _ - _ . _ _ _ - _ . _

_ . . _ _ _ . . _ _ _- _ . __ _ _L
4 5 0 5 0 0 5 5 0 6 0 0 6 5 0 7 0 0 7 5 0 8 0 0 8 5 0 9 0 0

M E P H  L e n g t h  (mm)

Figure F-3. Length Frequency Histogram of Adult Fall Chinook Salmon Examined During Escapement Surveys, Fall of 1993
(CHF93LG.CH3).
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APPENDIX G
Emigrant Trapping Tables and Figures

Table G-l. Summary of Trap Catch Data from the Umatilla, Meacham Creek and Squaw Creek Traps, 1993/94;
Expanded Catch Estimate Does Not Account for Days the Traps were not Operated.

TRAPS

Trapping Dates

Trapping days over total days

CHINOOK
Number Captured
Number Marked and Released

Upstream
Expanded Catch Estimate
Total Number Recaptured
Average % Recaptured
# Recaptured 0 - 24 hours
# Recaptured 25 - 48 hours
# Recaptured 49 - 72 hours
# Recaptured 73+  hours
Average % Containment
Number of containment trials

RAINBOW f STEELHEAD
Number Captured
Number Marked and Released

Upstream
Expanded Catch Estimate
Total Number Recaptured
Average % Recaptured
# Recaptured 0 - 24 hours
# Recaptured 25 - 48 hours
# Recaptured 49 - 72 hours
# Recaptured 73 f hours
Average % Containment
Number of containment trials

Bull Trout
Whitefish
Redside  Shiner
Sucker
Date
Sculpin
Squawfish

UMATILLA MEACHAM SQUAW

10/15/93  to 12/15/93  to 12/04/94 to
07119194 06122194 06122194

245 I 277 183 f 190 185 / 201

5162 832 46

4240 752 3 2
14,3  15 2291 210

1529 273 7
36% 36% 22%
1374 238 2

85 21 2
37 8 1
33 6 2

72% 72% 100%
10 17 2

2413 4959 1903

2109 4356 1696
20,857 34,752 9219

244 622 412
12% 14% 24%
175 468 222
3 2 74 7 5
11 40 3 8
2 6 40 7 7

54% 87% 92%
15 17 11

139 2 1
51 11 2

477 6825 167
198 321 201

16,931 5264 3715
558 9 5 549
304 476 14
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Table G-2. Basic Statistics for Juvenile Rainbow/steelhead  and Chinook Salmon Captured in the Upriver Traps
During the 199311994 Contract Year.

MEAN FORK STANDARD
LENGTH (mm) LENGTH (mm) DEVIATION

MEACHAM CREEK
ROTARY TRAP

December 1993

January - March 1994

April - June 1994

SQUAW CREEK PIPE

67.7 1.5 34.03 135.6 36 30.32

80.6 116 30.01 54.8 1972 23.70

81.1 697 7.85 139.4 1883 30.36

December 1993 98.6 4 4 10.02 116.6 114 23.11

January - March 1994 100.2 11 7.61 125.6 216 29.66

April - June 1994 80.0 24 18.30 121.62 1468 31.17

Table G-3. Salmonids Enumerated at West Extension Irrigation District Canal Capture Facility, Three Mile
Falls Dam, West Bank, March 21 through 25, 1994; (CHS= Spring Chinook Salmon; AD = adipose
fin clip, LV = left ventral fin clip, Hatchery Fish).

DATE NATURAL CHS AD CHS LV or ADLV NATURAL
CHS STEELHEAD

3/21 0 0 0 7

3122 9 15 0 46

3123 8 5 5 29

3124 6 0 344 42

3125 0 0 0 0

Total 2 3 20 349 124
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Table G-4. Mark Recapture of Juvenile Salmonids at Three Mile Falls Dam, West Bank, 1994 (CHS = spring
chinook salmon; RB/STS  = rainbow/summer steelhead; UC = upper caudle fin clipped; LC = lower
caudle fin clipped; BC = both caudle fins clipped).

TOTAL TOTALCHS % CHS TOTAL RBISTS TOTAL RB/STS RBlSTS%
CHS RECAPTURED RECAPTURED RELEASED RECAPTURED RECAPTURED

RELEASED
23 9 39.1 50 11 22.0

17 6 35.3 29 19 65.5

59 3 23 7

2 0 0

5 0

0

_. _. _ ___ _ ___ .-

n=843
.__.__.._A.  _ --

__ ._.___ ___. _ .

_ _ _ - - -

_ _ - - - -.

_ _ _ - -.

7 0 8 0 S O 1 0 0 1 1 0 1 2 0 1 3 0 1 4 0 1 5 0
F o r k  L e n g t h  (mm)

Figure G-l. Length Frequency of Juvenile Chinook Salmon Captured by the Rotary Screw Trap in the Umatilla
River (RM 79.5) from October through December, 1993. (QlLFCHNU.CH3)
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Fork  Leng th  (mm)

Figure G-2. Length Frequency of Juvenile Chinook Salmon Captured by the Rotary Screw Trap in the Umatilla
River (RM 79.5) from January through March, 1994. (Q2LFCHNU.CH3)

1 6 0
1

140-.

120-.
w
E3100~.
0
0 6 0 -.
Z
2 6 0  -.
z

4 0  -’

2 0  -.

. .
--

.__ ._ .___.

. _ ..__ _ --.

_._.___ .- -

_ _ _ . . _ _ _ - - - - -

.___ ..--_ - _ _ _ _.

_ _ _ . . . . - - - - . - -

_ _ - _ _ . _ _ _ . - - - -

..F I I 1 I I I I I-TT I I I

3 0 5 0 7 0 9 0 110 1 3 0 1 5 0 1 7 0 1 9 0 2 1 0
Fork  Leng th  (mm)

Figure G-3. Length Frequency of Juvenile Chinook Salmon Captured by the Rotary Screw Trap in the Umatilla
River (RM 79.5) from April through June, 1994. (Q3LFCHNU.CH3)
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8 0 - - -

6 0 - - -

n=283

________ __-. __ __

_ _ _ _ _ _ - _ . _ _.

I I

5 0 5 5 6 0 6 5 7 0 7 5 8 0 8 5 S O 9 5 1 0 0 1 0 5 1 1 0
F o r k  L e n g t h  ( m m )

Figure G-4. Length Frequency of Juvenile Chinook Salmon Captured by the Rotary Screw Trap in the Umatilla
River (RM 79.5),  July, 1994. (Q4LFCHNU.CH3)

60 ___.__.____.________-.------..--------.----~.-~..
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3
0400
s
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.t
0 J-r 7-T rT

6 0 8 0 1 0 0 1 2 0 1 4 0 1 6 0 1 8 0 2 0 0 2 2 0 2 4 0 2 6 0 2 8 0
F o r k  L e n g t h  (mm)

Figure G-5. Length Frequency of Juvenile RainbowBteelhead  Captured by the Rotary Screw Trap in the
Umatilla River (RM 79.5) from October through December, 1993. (QlLFSTSU.CH3)
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Figure G-6. Length Frequency of RainbowKteelhead  Captured by the Rotary Screw Trap in the Umatilla River
(RM 79.5) from January through March, 1994. (Q2LFSTSU.CH3)
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Figure G-7. Length Frequency of Rainbow/Steelhead  Captured by the Rotary Screw Trap in the Umatilla River
(RM 79.5) from April through June, 1994. (Q3LFSTSU.CH3)
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Figure G-8. Length Frequency of Rainbow/Steelhead  Captured by the Rotary Screw Trap in the Umatilla River
(RM 79.5),  July, 1994. (Q4LFSTSU.CH3)
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Figure G-9. Length Frequency of Juvenile Chinook Salmon Captured by the Rotary Screw Trap in the
Meacham Creek (RM 1.5) from October through December, 1993. (QlLFCHNM.CH3)

G-7



35 --
1

30 ----I

215
5
“ I O - -

5

1 --

_ .

0

n=116
_ __ -.__ _ _ .____________

_ . . - --

_ _ _ . ._

_ _ _ - _.

- _ __
L

3 0 4 0 5 0 6 0 7 0 8 0 S O 1 0 0 1 1 0 1 2 0
F o r k  L e n g t h  ( m m )

Figure G-10. Length Frequency of Juvenile Chinook Salmon Captured by the Rotary Screw Trap in the
Meacham Creek (RM 1.5) from January through March, 1994. (Q2LFCHNM.CH3)
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Figure G-l 1. Length Frequency of Juvenile Chinook Salmon captured by the Rotary Screw Trap in the
Meacham Creek (RM 1.5) from April through June, 1994. (Q3LFCHNM.CH3)
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Figure G-12. Length Frequency of RainbowlSteelhead  Captured by the Rotary Screw Trap in the Meacham
Creek (RM 1.5), December, 1993. (QlLFSTSM.CH3)
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Figure G-13. Length Frequency RainbowISteelhead  Captured by the Rotary Screw Trap in the Meacham Creek
(RM 1.5) from January through March, 1994. (Q2LFSTSM.CH3)
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Figure G-14. Length Frequency of Rainbow/Steelhead  Captured by the Rotary Screw Trap in the Meacham
Creek (RM 1.5) from April through June, 1994. (Q3LFSTSM.CH3)
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Figure G-15. Length Frequency of Juvenile Chinook Salmon Captured by the Pipe Traps in the Squaw Creek
(RM OS), December, 1993. (QlLFCHNS.CH3)
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Figure G-16. Length Frequency of Juvenile Chinook Salmon Captured by fhe Pipe Traps in the Squaw Creek
(RM 0.5) from January through March, 1994. (Q2LFCHNS.CH3)
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Figure G-17. Length Frequency of Juvenile Chinook Salmon Captured by the Pipe Traps in the Squaw Creek
(RM 0.5) from April through June, 1994. (Q3LFCHNS.CH3)
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Figure G-18. Length Frequency of Rainbow/Steelhead  Captured by the Pipe Traps in the Squaw Creek (RM
OS), December, 1993. (QlLFSTSS.CH3)
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Figure G-19. Length Frequency of Rainbow/&Ahead  Captured by the Pipe Traps in the Squaw Creek (RM
0.5) from January through March, 1994. (Q2LFSTSS.CH3)
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Figure G-20. Length Frequency of RainbowBteelhead  Captured by the Pipe Traps in the Squaw Creek (RM
0.5) from April through June, 1994. (Q3LFSTSS.CH3)
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Figure G-21. Length Frequency of Juvenile Rainbow/Steelhead  Captured at Three Mile Falls Dam, March 21,
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APPENDIX H

Age and Growth Tables

Table H-l. Age Summary of the Umatilla River Natural Summer Steelhead Escapement in the Umatilla River, by sex, 1994.

Table H-2. Brood Year Data of the 1994 Umatilla River Natural Summer Steelhead Escapement.

Table H-3. Freshwater Age Data of the 1994 Wild Summer Steelhead Escapement in the Umatilla River.
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Table H-4. Ages Based on Scale Analysis and Expansions Based on Comparisons of Age vs. Fork Length of Juvenile RainbowlSteelhead
Sampled in Various Tributaries on the Umatilla  River, 1993.

Boston Canyon Creek August 31, - September O&l993

Line Creek

H-2



Table H-5. Ages Based on Scale Analysis and Expansions Based on Comparisons of Age vs. Fork Length of Juvenile RainbowlSteelhead
Sampled in Various Tributaries of the Umatilla River, 1994.

Camp Creek June 20 - July 20,1994

Squaw Creek June 28 - August 03,1994
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Table H-6. Index Sites, Age and Length data, Umatilla River Basin, 1994.

098
132
136
140
141
147
150
155
174
175
204
22u
075

E
092
092
100
101
105
107
110
115
115
115
115
120
123

F&d-n
SPECIES DATE LENGTH

03/29/94
Fat-n  03f29js4
Rbt-n 03/29/94
R b t - n  03R9j94
R b t - n  03/29jS4
&t-n 04/15/04
Rbt-n 04/15/94
Rbt-n 04/15/94
Rbt-n 04/15/94
Rbt-n 04/15/94
Rbt-n  C4/15i94
Rbt-n 04/15/94
F&t-n 03/21/94
Rbt-n 08/11/94
Ftbt-n  11/l&94
Rbt-n 03/17/94
F!bt-n 03ni/94
F?bt-n 08/11/94
FM-n 03I21194
Rbt-n 08/11/94
Rbt-n 03/21/94
Rbt-n 06/11/94
Rbt-n 06/11194
Rbt-n 11/18/94
Flbt-n  lifi8194
Rbt-n  OfVl1/94
Fib-n 08/11/94
Fibt-n 03121j94
Rbt-n 11118/94
Rbt-n 08/11/94
Rbt-n 03/17/94
Rbt-n 11/18/94
Rbt-n 06/11/94
Rbt-n 11/18/94
Rbt-n 03/21/94
Rbt-n 08/11/94
Rbt-n  m/17/44
Rbt-n 08/11/94
Rbt-n 03/17/94
Rbt-n 11/18/94
Rbt-n 03/21/94
Rbt-n 08/11/94
Rbt-n 08/11/94
Rbt-n 11/18/94
M-n 08/11/94
F!bt-n 08/11/94
FM-n  11/l&94
Rbt-n 06/11/94
Rbt-n 08/11/94
Rbt-n 11/16/94
Ftbt-n 03/17/94
Rbt-n 08/l  l/94
FM-n 03/18/94
R b t - n  03/l&94
R b t - n  03/l&3/94
Rbt-n 03/18/94
f&t-n  03f1&94
Rbt-n  03/l&94
Wst-n owe,94
t&t-n 03/18/94
Rbt-n 03/18/94
F&t-n  WI&94
Rbt-n  03/i&94
Rbt-n  03/l&94
FM-n 03/18/94
Rbt-n  03/l&94
Rbt-n 03/18/94
R b t - n  03/1&94
Rbt-n  03/l&94
FM-n  03lla194
R b t - n  03/21M
Rbt-n  03/21/94

125
125
125
126
130
130
134
14.0
142
143
145
146
150
152
152
153
155
160
178.
205
220
235
245
275
064
089
110
115
155
174
103
247
061
072
060
100
110
120
138
178
183
225
066
065
110
095
115
136
139
169
084
093
096
105

.~ .~
Rbt-n  03/21/94
R b t - n  03l21194
Rbt-n  C%21/94
Rbt-n  03/21/94
Rbt-n  03/21/94
l&t-n  M/21/94
Rbt-n  Q3f28KM
Rbt-n  08/09i94
Fibt-n  03I28194
Rbt-n  11118194

Birch Creek

INDM

Birch Creek
Birch Creek

LOCATION

Birch Creek
Birch Creek
Birch Creek
Birch Creek
Birch Creek
Birch Creek
Birch Creek
Birch Creek
Birch Creek

Birch E.
Birch E.
Birch E.
Birch E.
Birch E.
Birch E.
Birch E.
Birch E.
Birch E.
Birch E.
Birch E.
Birch E.
Birch E.
Birch E.
Birch E.
Birch E.
Birch E.
Birch E.
Birch E.
Birch E.
Birch E.
Birch E.
Birch E.
Birch E.
Birch E.
Birch E.
Birch E.
Birch E.
Birch E.
Birch E.
Biich E.
Birch E.
Birch E.
Birch E.
Birch E.
Birch E.
Birch E.
Birch E.
Birch E.
Birch E.

Birch E. (Cali  Gulch)
Birch E. (Cali  Gulch)
Birch E. (Cali Gulch)
Birch E. (Cali  Gulch)
Birch E. (Cali  Gulch)
Birch E. (CM Gulch)
Birch E. (Cali  Gulch)
Birch E. (Cali  Gulch)

Birch E. (Johnson Cr.)
Birch E. (tinson Cr.)
Birch E. (Johnson Cr.)
Birch E. (Johnson Cr.)
Birch E.(J&nson  Cr.)
Birch E. (Johnson Cr.)
Birch E. (Jchnson  Cr.)
Birch E.(Johnson  Cr.)
Birch E. (Jchnson  Cr.)
Birch E. (Johnson Cr.)

Birch E.(South  Canyon Spring)
Birch E.(%uth Canyon Spting)
Birch E.(South  Canyon Spring)

Birch E.(S.Canyon  Cr.)
Birch E.(S.C&nyon  Cr.)
Birch E.(S.Cmyon Cr.)
Birch E.(S.C&nyon  Cr.)
Birch E.(S.Canyon  Cr.)

Birch W.
Birch W.
Birch W.
Birch W.

Blte# Age
15 1
15 2
15 2
15 2
15 2
16 2
11 2
16 2
16 2
16 1
16 3
16 2
20 1
20 0
20 1
19
20 :
20
20 :
19
a :
19 1
20 1
19 1
20 -
19 1

2020 :
19 1
19 1
19 2
20 1
19 -
19 1
20 2
19 1
19 2

2019 :
19 1
20 3
19 1
a -
20 -
19 1
19 1
19 2
19 -
19 3
19 3
19 3
19 3

P-A 1
P -A 1
P-A 1
P-A 1
P-A 2
P-A -
P-A 2
P-A -
P-A 1
P -A 1
P -A 1
P -A 1
P -A 1
P -A 1
P -A -

2
P-A 2
P-A 3
P-A 1

P -AP-A :
P-A 2
P-A 2
P-A 2
P-A 2
P-A 3

18 1
16 1
10 1
16 1

SPECIES ; D A T E LENGTH
R b t - n 1 i/18/84 115
R b t - n 08/09/94 118
R b t - n 1 l/18/94 125
R b t - n 1lJl8194 135
Rbt-” 03/28/94 140
Rbt-n 1 l/l 8J94 143
Rbt-n 03/28/94 147
Rbt-n 08/09/94 155
Rbt-n t l/l 8J94 158
Rbt-n 03/28/94 182
R b t - n 03/l 8/94 185
R b t - n 1 l/18/94 166
Rbt- n 03/28/94 167
R b t - n 03/l 8194 189
R b t - n 08/09/94 170
R b t - n 1 l/18/94 182
R b t - n 03/28/94 197
Rbt-” 03/28/94 253
Rbt-n 03128194 280
R b t - n 03/28/94 270
R b t - n 03/28/94 085
R b t - n 03/28/94 099
R b t - n 03/28/94 117
R b t - n 03/28/94 154
R b t - n 03/28/94 182
R b t - n 03/29/94 075
R b t - n 03129194 080
R b t - n 03/30/94 097
R b t - n 03/30/94 101
R b t - n 08J18/94 115
R b t - n 03/30/94 115
R b t - n 03J3OJ94 120
Rbt-n 08/18/94 123
R b t - n 03/30/94 125
R b t - n 08/i 8194 128
R b t - n 03l29J94 128
R b t - n 03/30/94 134
R b t - n 03/30/94 134
Rbt-n OE/l8/94 140
R b t - n 03/29/94 140
R b t - n 03/29/94 141
R b t - n 03/29/94 144
R b t - n 03/30/94 148
R b t - n oat 18/94 150
R b t - n 08/l 8/94 155
R b t - n 03/3o/Q4 159
R b t - n 03/29/94 180
R b t - n 08/l 8/94 165
R b t - n 08/l 8194 173
Rbt- n 08/16/!24 175
R b t - n 08/ 18/94 180
R b t - n 03/29/94 181
Rbt-” 0811 e/94 193
Rbt-n 03/29/94 198
R b t - n 08/l 6/94 200
R b t - n 03l3OJQ4 201
R b t - n 08/l 8/94 203
R b t - n 03J29J94 207
R b t - n 08/18/94 214
R b t - n 08/l 8J94 215
R b t - n 03/30/94 218
R b t - n 03/30/94 233
R b t - n 03J3OJQ4 258
R b t - n 03/28/94 093
R b t - n 03J28194 108
Rbt-” 1 l/18/94 131
R b t - n 1 l/18/94 149
R b t - n 1 l/18/94 180
R b t - n 03/28/94 183
R b t - n 08JOQJQ4 202
R b t - n 08/09/94 205
R b t - n 1 l/18/84 207
R b t - n 08JOSJ94 235
R b t - n 03/l 8194 080
R b t - n 03/l 8194 095
R b t - n 03/l 8194 125
R b t - n 03/l 8194 137
R b t - n 03/l a/94 178
R b t - n 12JO8J94 194
R b t - n 03/l 7194 084
R b t - n 03/l 7194 079
Rbt- n 1 l/23/94 081
R b t - n 03/l 7194 084
R b t - n 0811  II94 090

INDEX
LOCATION

Birch W.
Birch W.
Birch W.
Birch W.
Birch W.
Birch W.
Birch W.
Birch W.
Birch W.
Birch W.
Birch W.
Birch W.
Birch W.
Birch W.
Birch W.
Birch W.
Birch W.
Birch W.
Birch W.
Birch W.

Birch W. (Stanley Cr)
Birch W. (Stanley Cr)
Birch W. (Stanley Cr)
Birch W. (Stanley Cr)
Birch W. (Stanley Cr)
Birch W.(Bear Creek1
Birch W.iBear  Creekj
Birch W.IBear Creek)
Birch W.(Beer Creek)
Birch W.(Bear Creek)
Birch W.(Bear Creek)
Birch W (Bear Creek)
Birch W.(Bear Creek)
Birch W.(Bear Creek)
Birch W.(Bear Creek)
Birch W.(Bear Creek)
Birch W.(Bear Creek)
Birch W.(Bear Creek)
Birch W.(Bear Creek)
Birch W.(Bear Creek)
Birch W.(Bear Creek)
Birch W.(Bear Creek)
Birch W.(Bear Creek)
Birch W.(Bear Creek)
Birch W.(Bear Creek)
Birch W.(Bear Creek)
Birch W.(Bear Creek)
Birch W.(Bear Creek)
Birch W.(Bear Creek)
Birch W.(Bear Creek)
Birch W.(Bear Creek)
Birch W.(Bear Creek)
Birch W.(Bear Creek)
Birch W.(Bear Creek)
Birch W.(Bear Creek)
Birch W.(Bear Creek)
Birch W.(Bear Creek)
Birch W.(Bear Creek)
Birch W.(Bear Creek)
Birch W.(Bear Creek)
Birch W.(Bear Creek)
Birch W.(Bear Creek)
Birch W.(Bear Creek)
Birch W.(Btidge Cr.)
Birch W.(Bridge Cr.)
Birch W.(Bridge Cr.)
Birch W.(Bridge Cr.)
Birch W.(Bridge Cr.)
Birch W.(Bridge Cr.)
Birch W.(Bridge Cr.)
Birch W.(Bridge Cr.)
Birch W.(Bridge Cr.)
Birch W.(Bridge Cr.)

Birch (Little Pearson Cr.)
Birch (Little Pearson Cr.)
Birch (Little Pearson Cr.)
Birch (Little Pearson Cr.)
Birch (Little Pearson Cr.)
Birch (Lower Bear Creek)

Birch (Pearson Cr)
Birch (Pearson Cr)
Birch (Pearson Cr)
Birch (Pearson Cr)

S i te  X Age
18 1
18 1
18 1
18 1
18 2
17 1
18 2
18 1
17 2
18 2
17 2
17 2
?8 2
17 2
17 1
17 1
18 2
18 4
18 2
18 3

P - A 1
P - A 1
P - A 1
P - A 2
P - A 2
P - A 1
P - A 1
P - A 1
P - A 1

22 1
P - A 1
P - A 1

22 1
P - A 2

22 1
P - A 2
P - A 2
P - A 2

22 1
P - A 2
P - A 2
P - A 2
P - A 2

22 1
22 1

P - A 2
P - A 2

22 -
22 2
22 2
22 2

P - A 2
22 2

P - A 3
22 3

P - A 3
22 3

P - A 3
22 3
22 3

P - A 3
P - A 4
P - A -
P - A 1
P - A 1

23 1
23 1
23 1

P - A 2
23 -
23 2
23 2
23 2

P - A 1
P - A 1
P - A 2
P - A 2
P - A 3

21 2
24 1
24 1
24 1
24 1

Birch (Pearson Cr) 24 1

H-4



Table H-6. Continue:d

SPECIES DATE I
me-n 08/11/94
Rbt-n 08/11/94
Rbt-n 11/23/94
R b t - n  iln3/94
Rbt-n 08/11/94
Rbt-n 03/17/94
Rbt-n 11/23/94
Rbt-n 08/11/94
R b t - n  llj23/94
Rbt-n 08/11/94
Rbt-n 08/11/94
Rbt-n’ 03/17/94
Rbt-n 11/23/94
Rbt-n 11/23/94
R b t - n  11/23/W
Rbt-n 08/l l/94
Rbt-n 03/17/94
Rbt-n 03117194
Rbt-n 03/17/94
R b t - n  03/l&94
Rbt-n 03/10/94
Rbt-n 03/29/94
Rbt-n 03/29/94
R b t - n  08/041?34
Rbt-n 08/04/94
Rbt-n 08/04/94
Rbt-n 08/04/94
Rbt-n 11/30/94
R b t - n  IV30194
R b t - n  II/30194
R b t - n  II/30194
Rbt-n 05/03/94
Rbt-n 05/03/94
R b t - n  O&X%4
R b t - n  05/03/94
R b t - n  04i22j94
R b t - n  05/03/94
FM-n 05/03l94
Rbt-n  05D3/94
R b t - n  05/03/94
R b t - n  W/O2194
R b t - n  04/22/94
R b t - n  CWO3/94
R b t - n  08/03/94
R b t - n  05/03/94
R b t - n  05/03/94
R b t - n  05/03/W
R b t - n  05/03/94
R b t - n  05/03/94
R b t - n  W/02/94
R b t - n  04/22/W
R b t - n  05D3B4
R b t - n  08/03/94
R b t - n  03/17/94
R b t - n  W/03/94
R b t - n  04/22/94
R b t - n  04/22/94
R b t - n  05D3/94
R b t - n  04/22/94
R b t - n  C@D3/94
R b t - n  OWOW
Rbt-n  08/02/W
Rbt-n  08/03/94
R b t - n  00/02/94
R b t - n  OWOZ94
R b t - n  08/03/94
R b t - n  @S/17/94
R b t - n  04/22/94
R b t - n  05D3/94
R b t - n  05/03/94
R b t - n  lWV94
R b t - n  C@/O2/94
R b t - n  08/02f%
R b t - n  @S/03/94
R b t - n  08/17/94
R b t - n  04/2Zf94
R b t - n  05/03/W
R b t - n  08/17/%4
R b t - n  08D3/94
R b t - n  05/03/94
R b t - n  08/02/94
R b t - n  05/03/94
R b t - n  11/21/94
R b t - n  05/03/94

068
132
149
153
095
118
122
129
057
068
070
071
072
074
075
075
075
076
077
077
077
OBI
083
084
085
087
087
ow
090

z
091
092
094
094
095
095
100
100
102
104
104
105
105
105
106
106
109
112
112
113
115
115
118
120
121
123
125
128
129
130

JENGTH
105
110
110
118
125
125
128
132
142
145
159
180
185
190
196
197
127
138
164
165
69
125
135

INDEX
LOCAllON

Biih (Pearson Crj
Birch (Pearson Cr)
Birch (Pearson Cr)
Birch (Pearson Cr)
Birch (Pearson Cr)
Birch (Pearson Cr)
Birch (Pearson Cr)
Birch (Pearson Crj
Birch (Pearson Cr)
Birch (Pearson Cr)
Birch (Pearson Cr)
Birch (Pearson Cr)
Birch (Pearson Cr)
Birch (Pearson Cr)
Birch (Pearson Crj
Birch (Pearson Cr)

Birch (Pearson Trb RM6)
Birch (Pearson Trib RM6)
Birch (Pearson Trib  RM6)

Birch (Pearson TribRM4.8)
Birch (Pearson TribRM4.6)

Birch (Stewart Cr.)
Birch (Stewart Cr.)

Buckaroo Creek
Buckaroo Creek
Buckaroo Creek
Buckaroo Creek
Cottonwood Cr.
Cottonwood Cr.
Cottonwood Cr.
Cottonwood Cr.
Mm&am  Creek
Mm&am Creek
Mm&am  Creek
Mm&am  Creek
Mm&am  Creek
Mead-tam  Creek
Mmchem Creek
Mm&am Creek
Mmcham creek
Mmcham Creek
Mmcham Creek
Meacham Creek
Mmchem Creek
Mea&am Creek
Meacham Creek
Mea&am Creek
Mea&am Creek
Mea&am Creek
Mea&em Creek
Meacham Creek
Mea&em Creek
Mea&am Creek
Mea&am Creek
Mm&em  Creek
Mm&am  Creek
Mm&am  Creek
Mm&am  Creek
Mea&em Creek
Mmcham creek
Mmcham Creek
Mmcham creek
Mmchem  Creek
Mea&em Creek
Mea&am Creek
Mea&am Creek
Mea&em Creek
Mea&em Creek
Mea&em Creek
Mea&am Creek
Mmcham Creek
Mm&am  Creek
Mea&em Creek
Mea&em Creek
Mea&am Creek
Mea&em Creek
Mea&em Creek
Mea&am Creek
Mm&am  Creek
Mea&am Creek
Mmcham Creek
Mmcham Creak
Mmcham Creek
Mea&am Creek

SiteX A g e SPECIES DATE LENGTH
24
24
24
24
24
24
24
24
24
24
24
24
24
24
24

P2_“A
P -A
P-A
P-A
P-A
P-A
P - A
25
25
25

PTA
P-A
P-A
P-A
33
33
33
34
30
36
33
33
32
36
30
33

ii
34
36
34
32
36
30
33
34
30
33
30
30
36
30
34
34
36
34
36
36
34
30
30
33

- 3 6
34

iti
34
30
34
33
30
34
33
33
36
34
36

1
1
1
1
1
2
1
1
1
1
2
3
3
3

3
2
2
2
3
1
1
1
0
1
2
1
1
1

R b t - n  08/02/94
R b t - n  04/22/94
R b t - n  08/03194
R b t - n  05D3l94
R b t - n  08D3/94
R b t - n  08/02/%
R b t - n  08/17/94
R b t - n  06/02!94
R b t - n  II/21194
R b t - n  11/21/94
R b t - n  lliW94
R b t - n  08DW
R b t - n  08/03/94
R b t - n  OEiD3/%4
R b t - n  W/02/94
W-n 11/21/94
R b t - n  08/02/94
R b t - n  08D3194
R b t - n  05/03/94
R b t - n  W/17/94
R b t - n  oi/o3&4
R b t - n  lli21f94

1
1
1
1
1
1
1
1
1
1
0
1
1
1
1
1
1
1
1
1
1
1
1
0
1
1
1
1
1
1
1
1
1
1
1
1
1
1
2
1
1

:
1
1
2
2
1
1
2
1
2
1
2

R b t - n  08/l&4
R b t - n  06/15194
Rbt-n 1 l/l 7194
R b t - n  08/15/94
R b t - n  II/l7194
R b t - n  W15/94
R b t - n  08/15/94
R b t - n  08/15/94
R b t - n  06/15194
Rbt-n 08/15/94
R b t - n  03/29/94
R b t - n  08/15/94
R b t - n  CW29/94
Rbt-n 1 l/l 7/94
R b t - n  @S/15/94
R b t - n  03/23/94
R b t - n  W/15/94
R b t - n  03/23P4
R b t - n  06/15/94
R b t - n  W/15194
R b t - n  03/23194
R b t - n  08/15/U
R b t - n  W15194
R b t - n  08/15/94
R b t - n  03/23/94
R b t - n  ll/l7/94
R b t - n  08/15/94
R b t - n  08/15/94
R b t - n  08/15/94
R b t - n  ll/l7/94
R b t - n  m/15/94
R b t - n  08/15/94
Flbt-n 03/X/94
R b t - n  08D2M
R b t - n  08/02/94
R b t - n  08/02/W
R b t - n  05/02/94
R b t - n  llRlf94
R b t - n  llR1/94
R b t - n  05/W/94
R b t - n  05/02/W
R b t - n  @B/02/94
R b t - n  11~1/94
R b t - n  05/02/94
R b t - n  OeDZ/H
R b t - n  111W94
R b t - n  06D2f94
IW-n llR1194

135
142
144
145
152
155
155
164
164
170
172
182
185
192
193
198
203
213
218
231
257
260
053
032
064
085
097
104
155
185
189
190
201
215
217
068
078
085
087
100
107
115
121
128
129
145
148
166
170
176
209
211
214
220
225
040
043
045
052
060
062
066
067
075
070
081

F&-n 05loti
R b t - n  11/21/94
R b t - n  @5/02/94
R b t - n  08/02/94
R b t - n  OWXW
Rbt-n 11121194
R b t - n  08D2B4
R b t - n  C5D2i94
R b t - n  05/02&t
R b t - n  11/21/94
R b t - n  08/02Q4
R b t - n  08/02/94

083
085
093
093
094
100
100
105
115
117
125
131
131
141
141
152

Meecham  Creek
Mea&am Creek
Mea&am Creek
Meacham Creek
Mea&am Creek
Mea&am Creek
Meacham Creek
Mea&am Creek
Mm&am Creek
Mea&em Creek
Mm&am Creek
Mea&em Creek
Mea&am Creek
Mmcham  Creek
Mea&em Creek
Mea&am Creek
Mm&em Creek
Mm&am Creek
Mm&am Creek
Mm&em Creek
Mm&em Creek
Mm&am Creek

Mmchem (Boston Canyon)
Mm&em (Boston Canyon)
Mm&em @c&on Canyon)
Mm&am (Boston Canyon)
Mm&em  (Boston Canyon)
Mmcham (Boston Canyon)
Mm&am (Boston  Canyon)
Mm&am (Boston  Canyon)
Mm&em  (Boston Canyon)
Mm&am (Boston Canyon)
Mmcham (Boston Canyon)
Mm&em  (Boston Canyon)
Mm&am (Boston Canyon)

Mm&am (Camp Cr.)
Mm&am (Camp Cr.)
Mm&am (Camp Cr.)
Mmcham (Camp Cr.)
Mm&em  (Camp Cr.)
Mm&em (Camp Cr.)
Mm&em (Camp Cr.)
Mm&am (Camp Cr.)
Mm&em (Can-p Cr.)
Mm&am  (Camp Cr.)
Mm&m (Carrp Cr.)
Mmchem (Camp Cr.)
Mmchem (Camp Cr.)
Mm&am (Camp Cr.)
Mm&em (Camp Cr.)
Mm&am (Camp Cr.)
Mmcttam  (Camp Cr.)
Mm&am (Camp Cr.)
Mm&am (Camp Cr.)
Mm&em (Camp Cr.)

Meacham (East)
Mm&em (East)
Mm&em (East)
Mmcham (East)
Mea&am (East)
Meacham (East)
Mm&am (East)
Mea&am (East)
Mmchem (Ea.st)
Mm&em @et)
Mm&am (East)
Mm&am (East)
Mm&am (East)
Mmcham (East)
Mmcham (Eaet)
Mm&am (East)
Mea&am (East)
Mm&em (East)
Meecham (East)
Mmcham (Eeet)
Mmcham (East)
Mmcham (East)
Mmcham (East)
Mm&am (East)
Mm&am (East)
Mm&am (East)
Mm&am (East)

H-5

INDM
LOCATION site #

36
30
34
36
34
36
30
36
34
34
34
36
34
34
36
34
36
34
36
30
34
34
28
28
28
28
26
28
28

z
20
28
28
20
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
31
35
35
35
35
35
35
35
35
35

El
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35
35

Age
1
2
1
2
2
2
1
2

1
2
3
2
2
2

-
2
3
2

0
1
1
1
1
1

2
2
3
2
3
3
0
1
2
1
2
1
‘1
2
1
1
2
2

2
3

-
3
4
0
0
0
1
0
0
1
1
1
1
1
1
1
0
1
2
1
1
1
1
1
1
2
2
2
2
2



Table H-6i . Continue :d

DATE I

zz

zz
11/17/94
06/03/94
WlO/Q‘+
05/03/94
wo3/94
wo3/94
WlOm‘J
w10/94
o&03/94
12’06’94
05/03/94
08/03/94
w10/94
08/03/94
WOW94
12/06/94
Wl o/94
WI o/94
c5/03/94
owl o/94
05rnw
asrnw94
12m6M
12106/‘94
12706/94
08rna94
08/03/94
06/10/94
08/10/94
12/06/w
08/10/94
OWO3M
wo3/S4
Em/94
06/03/94
WOWI
08m3/94

INDEX
LOCATION

Mea&am (Line  Cr)
Mm&am  (Line Crj
Mm&am  (Line  Cr)
Mea&am (Line  Cr)
Meacham (Line Cr)

Meacham (North Fork)
Meacham (?hth Fork)
Maacham (North Fork)
Meacham  (North Fork)
Maacham (North Fork)
Maacham (No& Fork)
Maacham (North Fork)
Maactram  (North Fork)
Mea&am (No+th Fork)
Mea&am (N&h Fork)
Maacham (North Fork)
Maacham (North Fork)
Maacham (North Fork)
Maacham (North Fork)
Maacham (North Fork)
Maacham (North Fork)
Mea&am (North Fork)
Mm&am  (North Fork)
Mea&am (North Fork)
Mea&am (North Fork)
Maacham (North Fork)
Maacham (North Fork)
Mea&am (North Fork)
Mead-tarn (North Fork)
Mea&am (North Fork)
Mea&am (North Fork)
Mmcham  (North Fork)
Mea&am (North Fork)
Maacham (North Fork)
Maacham (North Fork)
Maacham (North Fork)
Maacham (North Fork)
Maacham (North Fork)
Mead-tam  (North Fork)
Maacham (North Fork)
Maacham (North Fork)
Maacham (North Fork)
Mea&am (North Fork)
Maachsm  (North Fork)
Meacham (North Fork)
Meacham (North Fork)
Maacham (North Fork)
Meachsm  (North Fork)
Meacham  (North Fork)
Maacham (North Fork)
Maxham  (Owsiay Cr.)
Maacham (Owslay Cr.)
Mm&am (Owsley Cr.)
Mea&am (Owslay Cr.)
Maacham (Owslay Cr.)
Maacham (Owslay Cr.)
Maachsm  (Shaap Cr.)

Mission Craak
Mlsslor~ Creek
Mission Creek
Mission Craak
Mission Creek
Mission Creek
Mission Creek
Mission Creek
Moonshine Cr.
Moonshine  Cr.
Moonshine Cr.
Moonshine Cr.
Moonshine Cr.
Moonshine Cr.
Moonshina  Cr.
Patawa Craak
Pataw  Creek
Pataw  Creek
Ryan Creek
Ryan Craak
Ryan Creek
Ryan Creek
Ryan Creak
Ryan Creek
Ryan Creek
Ryan Creek
Ryan Creak
Ryan Creek
Ryan Creek

INDM
LOCATION
Ryan Creek
Ryan Creek
Ryan Creek

Ryan Creek (UnTni
Squaw Creek
Squaw Creek
Squaw Creak
squaw creek
Squaw Creek
Squaw Creek
Squaw Creek
Souaw Creek

SPECIES
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Ftbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Ftbt-n
Rbt-n
FM-n
Rbt-n
Rbt-n
Rbt-n
Ftbt-n
Rbt-n
Rbt-n

ENGTH
074
095
105
110
127
054
063
085
088
09u
090
096
100
100
100
100
101
106
108
110
110
110
113
114
115
117
1x9
120
130
132
135
137
145
155

SitaX A g e
129

29
29
29
29
32
33
32
32
32
33
33
32
33
32
32
33
32
32
33
33

:
33
32
32
x3
33
32
32
32
33
33
33
33
32
32
33

z

ii
33
32
32
33
33
33
32
33

P-A
P-A
P-A
P-A
P-A
P-A
RM.3
P -A
P-A
P-A
P-A
P-A
P-A
P-A
P-A
P-A
P-A
P-A
P-A
P-A
P-A
P-A
P-A
P-A
P-A
37
37
37
37
37
37
37
37
37
37
37

1
1
1
1
0
1
1
1
1
1
1
1
1
1
1
1
1
1
lx
1

:
1
2
1
1
1
1
1
1

2
2
2
2
2
2
2
2
2
3
-
3
3
3
-
-
-
-
1
1

:
2
2
1
0
1
1

2
2

0
0
1
1
1
1

1

:
1
2
1
2
1
2
2
2
2
2
2

H-6

SPECIES
Ftbt-n
Ftbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
F&t-n
Rbt-n
Rbt-n

i DATE
04/ZOW
WZO/94
06/l 6/94

LENGTH
152
168
160
111
a47

Site # Age
37
37
37

P-A
26
26
26

26
26
27
26
27
26
27

z

2
26
27
27
26
26
27
26
27
27
26
27
26
27

P - A
P-A
P-A
P-A
P-A
P-A
P-A
P-A
P - A
P - A
P-A
P-A
P-A
P - A
P-A
P-A
P-A
P-A
P-A
P-A
P-A
P-A
P-A
P-A
P-A
P-A

11
11
11
12
12
11
12
11
11
11
12
12
12
11
11
12
12
11
12
12
10
10
10
11
12
11

I
2
2
2
0
0
0
1
0
1
1
0
1
1
1
1
1
1
1
1
1
2
1
1
1
2
2
2
2
2
1

1
1
1
2
2
2
2
1

:
2
2
1
1

:
2
1
1
2
2
2
4
2
2
1
1
0
1
0
1

’ 1
2
0
1
2
2
1
1
1

2
2
2
2
2
2
1
1
2
2
3

066
075
om
085
089
a92
094
100
100
101
112
120
124
127

s&w creek
souaw  creek
s&w creek
squaw creek
squaw creek
squaw creek
squaw creek
Squaw Creek
Squaw Creek
Squaw Creek
squaw creek
Squaw Creek
squaw creek
squaw creek
Squaw Creek
Squaw Creek
Squaw Creek
Squaw Creek
Squaw Creek
Squaw Creek

Squaw Cr.(UnTrRM5)
Souaw  Cr.RlnTrRMS
S&w Cr.&lnTrRMq
Squaw Cr.(UnTrRMS)
Squaw Cr.(UnTrRM5)
Squaw Cr.(UnTrRM5)
Squaw Cr.(UnTrRM5)

Squaw (Bachlor  Canyon Cr.)
Squaw (Sachlor  Canyon Cr.)
Squaw (f3achlor  Canyon Cr.)
Squaw (Sachlor Canyon Cr.)
Squaw (Sachlor Canyon Cr.)

Squaw (Little Squaw Cr.RM.5)
Squaw (Little Squaw Cr.RM.7)
Squaw (little Squaw Cr.RM.7)
Squaw (Littla  Squaw Cr.RM.7)
Squaw (Little Squaw Cr.RM.7)

Squaw (Little Squ3w  Cr.)
Squaw (Little  Squaw Cr.)
Squaw (little Squaw Cr.)
Squaw (Little Squaw Cr.)
Squaw (little Squaw Cr.)
Squaw (Little  Squaw Cr.)

Squaw (Un Trib RM5)
Squaw (Un Ttib  RM5)
Tnb.2miabweRYAN

Umatilh N. F.
Umatilh N.F.
Umatilia N.F.
Umatilh N.F.
Umatilla N.F.
Umatilla N.F.
Unvatilh  N.F.
Urnatilla N.F.
Umatilla N. F.
Umatilia N.F.
Umatilh N.F.
Umatilia N. F.
Unutilla N.F.
Umatilla N.F.
Umatilla N.F.
Umatilk N.F.
Urn&la  N.F.
Urrmtilla  N.F.
Urnatilla N.F.
Umatilla N.F.
Umatilla N.F.
Umatilla N.F.
Umatilla N.F.
Umatilla N.F.
Umatilh N.F.
Umatilla N.F.

Rbt-n
Rbt-n

Rbt-n
Rbt-n

Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
W-n
Rbt-n
Rbt-n
Rbt-n
W-n
W-n
Rbt-n
Rbt-n
W-n
Rbt-n
F&t-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
F!bt-n
Rbt-n
Fibt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
CHS
&t-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
CHS

Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
F&t-n
Ftbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n

Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n

11/2m
CWOll94
CW1/94

135
135
147
147
146
148
171

1 7 6
180
163
210
054
070
076
112
132
145
167
065
005
095
113
134
073
073
084
133
137
072
094
115
123
134

07%)
100
073
073
080
OS0
061
085
085
094
094
095
099
100
100
100
101
110
113
115
125
125
126

08/i o/94
08/01/94
1mm
@VW94
08/01/94
Wl o/94
llm94
11/22/94
‘WOW4
‘WW94
WW94
WW94
‘WOW94
‘NW94
@l/06/94
Qww94
ow2m
owzm
03/22/94
03/22/94
O4/06/94
WOW
o‘lm6194
WOW
04/06/W
W’W94
M/06/94
WO6/94
04/06/94
‘WOW4
04/06/94
04/06/94
o‘m6/94
W/20/94
WI l/94
os/os/94
os/osm‘l
11/1oiS4
oa/osw
08/oa4
M/08/94
08/09/94
08/09/94
04/l l/94
owo9m‘l
11/10/94
04/O&94

Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n

156
174
177
176
162
196
206
210
217
236
257
300
305

08m3/94
08m3m4
08/l o/94
owl  o/94
w10/94
08m3m4
06/10/94

Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n

310
340
370
066
061
102
110
115
162
096
097
118
136
144
156
168
178
la5
086
094
142
144
146
156
196
114

Rbt-n
Rbt-n

05/02/94
05m2/94

Rbt- n
Rbt-n
Ftbt-n
Rbt-n
Rbt-n
Rbt-n
Ftbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
CHS

Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Flbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n
Rbt-n

Oslo%4
WO2/94
05/02&M
05ma94
08/02/94
1 l/30/94
11/30/94
11/30/94
1 l/30/94
1m394
11/30/94
11POm‘l
1 lPOm4
1 l/30/94
1 l/30/94
1 l/30/94
lv3OB4

136
142
072
095
096
104
110
110
124
130
135
142
150

135
13506/l 6/W

W20/94
04/20/94
‘X/l 694
WI 694
06/16194
06/16/94

140
150
150
151



R b t - n  lli10/94
R b t - n  M/08/94
R b t - n  OS/W94
R b t - n  08fW94
Rbt-n 08/09194
Rbt-n 06/09/94
R b t - n  08/CQ94
R b t - n  OS/09194
R b t - n  08/W94
Rbt-n 06/09/94
Rbt-n 04/11194
Rbt-n 04/11/94
Rbt-n 04/11194
Rbt-n 04/11/94
Rbt-n 04/11/94
Rbt-n 04/11/94
m-n 04/11/94
Rbt-n 04/08/94
R b t - n  04/O&94
R b t - n  04/O&94
Rbt-n  M/08/94
R b t - n  04/O&94
Rbt-n 04/08/94
Rbt-n 04/08/94

SPECIES DATE LENGTH
R b t - n  OS/W94 155
R b t - n  04/11/94 159

166
168
170
174
177
180
185
la9
200
222
077
094
ca8
113
122
175
200
061
061
104
126
127
132
144

Umatilla N.F.
Umatilla N.F.

Umatilla N.F. (vn Trib RMl.5)
Umatilla N.F. (Un Trib RM1.5)
Umatilla N.F. (Un Trib  RMl.5)
Umatilla N.F. (UnTrib RM1.5)
Umatilta N.F. (UnTrib RMl.5)
Umatilta N.F. (Un Trib  RMl.5)
Umatilla N.F. (Un Trib  RMl.5)

Umatilla N.F. (Coyote Cr.)
Umatilta N.F. (Coyote Cr.)
Umatilla N. F. (Coyote Cr.)
Umatilta N.F. (Coyote Cr.)
Umatilla N.F. (Coyote Cr.)
Umatilla N.F. (Coyote Cr.)
Umatilla N.F. (Coyote Cr.)
Umatilla N.F. (Coyote Cr.)
Umatilla N.F. (Coyote Cr.)

Umatilh Rwer
Umatilh Rwer
Umatilb River
Umatilh River
Umatilh River
Umatilla River
Umatilh Rker
urrratilla  River
Umatilh River
Umatilla Rwer
Umatilh River
Umatilh River
Umatiila River
umatilla  Rwer
Umatilla Rwer
Urnatilia  Rwer
Umatilla Rwer
Umatilla Awer
Umatilta Flwer
UmatilIa Rber
Umatilta R&r
Umatilla River
Umatilla River
Umatilb River
Umatilh River
Umatilh Rwer
Umatilla River
Umatilla River
Umatilh River
Umatilla River
Umatilb River
Umatilh River
Umatilh River
Umatilh Rwer
Umatilla River  -L
Urnatilia  Flwer
Umatilla Rwer
Umatilla Rwer
Urnatilla  Rwer
Urmtilla  Rwer
Umatilia River
Umatilla River
Umatilla River
Umatilla River
Umatilh River
Umatilb  River
Umatilla River
Umatilla River
Umatilb Rwer
Umatilia Rwer
Umatilla River
Urmtilla  River
Umatill?l  Rwer
Umatilla River
Umatilla Rwer
Umatilla River

Table H-6. Continued

INDEX
LOCATION

Umatilla N.F.
Umatilh N.F.
Umatilla N. F.
Llmetilta  N.F.
Umatilla N. F.
Umatilla N.F.
Umatilla N.F.
Urnatilla  N. F.
Umatilta N.F.
Umatilla N.F.

R b t - n  04/08/94 154
R b t - n  04/08/94 159
R b t - n  oStG94 052
R b t - n  m/11/94 060
CHS 08/15/94 062

Rbt-n 04/29/94 065
Rbt-n 04/29/94 065
Rbt-n 04/29/94 074
R b t - n  M/29/94 074
C H S  08/10/W 074
Coho 11/28/94 075
Rbt-n 04/29/94 076
R b t - n  04j29/94 077
Rbt-n 04/22/94 077
CHS 08/15/94 077

Fibt-n 04/29/94
CHS 17/24/94

Rbt-n 04/29/94
R b t - n  04j29/94
Rbt-n 11/29/94
R b t - n  04/22/W
Rbt-n 04/29/94
Rbt-n 06/15/94
C H S  06/15’94
C o h o  lW8/94
MWTF @S/10/94
Rbt-n 04/22/94
R b t - n  11/29/&l
R b t - n  04/22$4
R b t - n  04n9/94
Rbt-n 04/29/94
CHS 08/10/94
C H S  II/28194

Rbt-n 04/29/94
Rbt-n 04/29/94
Rbt-n 08/11/94
Rbt-n 04/29/94
Rbt-n 05/05/99
Rbt-n 04/29/94
CHS 11/24/94

R b t - n  04D9/%4
Rbt-n 04/29/94
CohQ M/25/94
Rbt-n 08/15/94
R b t - n  04/29B4
Rbt-n 08/15/94
Ftbt-n W/29/94
Rbt-n 08/l 51’94
coho M/25/94
Rbt-n 06/10/94
Rbt-n 05/05/94
Rbt-n 08/15/94
coho 04/2&‘94
coho 04/25/94
Rbt-n 08/15/94
Rbt-n 08/15/94
l&t-n 08/11/94
R b t - n  W/29/94

0 7 9
081
081
081
082
082
083
084
084
085
085
085
087
088
038
090
090
091
092
092
093
095
096
096
097
097
105
107
107
108
112
114
115
115
115
118
119
121
130
130
138
142
142

Site#  A g e
11
11
12
12
11
10
10
12
12
ll-
10
12

P -A
P-A
P-A
P-A
P-A
P-A
P-A
P-A
P-A
P-A
P-A
P-A
P-A
P-A
P-A
P-A

07
07
08
10
09
09
09
09
04
IO
10
08
08
10
07
09
09
07
08
10
08
08

c
08
07
08
10
09
CQ
05
IO
IO
07
09
07
09
07
IO
09
04
01
10
01
09
08
04
09
07
08
06
04
08
09
07
09

2
2
2
3
3
2
2

2
3
2
3
1
2
2
2
2
3
3
1
1
2
2
3
3

2
3
0
0
0
1
1
1
1
0
0
1
1
1
0
1
0
1
1
0
1
1
0
0

8
1
0
1
1
1
0
0
1
1
0
1
1
1
0
1
1
1
0
2
0
2
1
1
1
1

I:
1
1
1
1
2

H-7

SPECIES DATE L E N G T H
Rbt-n 04/29/94 143
W-n M/29/94 145
Rbt-n 06/10/94 145
Rbt-n 06/11/94 150
F&-n 05/05/94 153
R b t - n  08/15#4 153
R b t - n  @5/05/94 160
Fibt-n 04!29W 163

CHS-adI 11128194 166
Rbt-n 08/15/94 173
R b t - n  08/1OBl 179
R b t - n  @t3/15/94 180
R b t - n  08/lOW 210
R b t - n  08/l- 210
Rbt-n 08/10/94 210
Rbt-n 08/15/94 222

Rbt-adh 11/29/94 250
&t-n 08/11/94 312
Rbt-n 04/29/94 64
Rbt-n 08/10/94 058
Rbt-n 08/10/94 082
Rbt-n 06/10/94 070
Rbt-n 09/10/94 073
Rbt-n 04/11/94 078
C H S  Ill14194 om

Rbt-n 11/22/94 081
R b t - n  08/lOW 092
Rbt-n 11/22/94 108
Rbt-n 08/10/94 110
Flbt-n 06/10/94 110
Rbt-n 08/10/94 110
Rbt-n 08/10/94 115
Rbt-n 08/10/94 115
R b t - n  II/22194 115
Rbt-n 06/10/94 115
R b t - n  OWlOj94 120
R b t - n  08/lOW 122
Rbt-n 08/10/94 125
Rbt-n 08/10/94 135
R b t - n  11/22@4 137
Rbt-n 06/10/94 140
Rbt-n 08/10/94 144
R b t - n  OS/IO/94 145
R b t - n  OS/10194 150
Rbt-n 08/10/94 160
R b t - n  08/10/W 165
Rbt-n 06/10/94 181
Rbt-n 11114194 200
R b t - n  05/0!%94 054
R b t - n  05/05/W 061
Rbt-n 08/10/94 075
R b t - n  WlO/94 085
Rbt-n 08/10/94 090
Rbt-n 06/10/94 092
&t-n 05Kl5B4 102
R b t - n  08/10/W 106
R b t - n  CWlOB4 114
Rbt-n 06/10/94 120
R b t - n  08/lOB4 125
Rbt-n 08/10/94 130
Rbt-n 08/10/94 131
Ftbt-n 05/05/W 132
Ftbt-n 08/10/94 141
Rbt-n 08/10194 156
R b t - n  WlOB4 176
Rbt-n 04114194 061
Rbt-n 08/04/94 070
Wt-n 04/14/94 072
Rbt-n 08/04194 079
Rbt-n 08/04/94 068
Rbt-n 03/14/94 090
&t-n 08/04/94 094
Rbt-n 08/04/94 105
Rbt-n 08/04/94 118
R b t - n  08D4194 122
Rbt-n 08/04/94 137
Rbt-n 08/04/94 155
&t-n  @l/14/94 174
Rbt-n 08/04/94 166
Rbt-n 06/04/94 211
R b t - n  II/l4194 39
Rbt-n 04/14/94 080
Flbt-n 04/14/94 083
Rbt-n 04/14/94 083
Rbt-n 04/14/94 094

INDEX
LOCATION

Umatilla River
Umatilla Rwer
Umatilla Rwer
Umat i l l a  Rwer
Umatilla River
Umatilb Rwer
Umatilh River
Umatilla Awer
UrrBtilla River
Umatilla River
Umatilta River
Umatilla River
Umstilta River
Umatilla River
Umatilla River
Umatilb R’wer
Umatilb River
Umatilla River
Umatilh River
Umatilla S.F.
Umatilh SF.
Umatilla S.F.
Umatilla S.F.
Umatilla S.F.
Urn&la  S. F.
Umatilh SF.
Umatilh S. F.
Umatilla S. F.
Umatilh S. F.
Umatilh S.F.
Umatilb S.F.
Umatilh SF.
Umatilh SF.
Umatilh S.F.
Umatilla S.F.
Umatilla S. F.
Umatilla S.F.
Umatilh S.F.
Umatilh S.F.
Umatilh SF.
Umatilla  S.F.
Umatilla  S.F.
Umatilh S.F.
Urnatilta  S.F.
Umatilla  S. F.
Umatilla S. F.
Umatilla S. F.
Umatilla S.F.

Urnstilla  S.F. (Shimmehom)
Urnat& S. F. (Shimmehom)
Umatilla S.F. (Shimmehom)
Umatilla S.F. (Shimmehom)
Umatilla SF. (Shimmehom)
Umatilla SF. (Shimmehom)
Umatilla S.F. (Shimmehom)
Umatilh S.F. (Shimmehom)
Umatilla S.F. (Shimmehom)
Umatilla SF. (Shimmehom)
Umatilia S.F. (Shimmehom)
Umatilla S.F. (Shimmehom)
Umatilla S.F. (Shimmehom)
Umatilh S.F. (Shim&m)
Umatilla  S.F. (Shim&m)
Umatilia SF. (Shimmehom)
Umatilla S.F. (Shimrnehom)
Umatilh S.F. (Spring Creek)
Umatilla S.F. (Spring Creek)
Umatilh S.F. (Spring Creek)
UrWilla S.F. (Spring Creek)
Umatilh S.F. (Spring Creek)
Umatilla S.F. (Spring Creek)
Umatilta S.F. (Spring Creek)
Umatilla S.F. (Spring Creek)
Umatilh S.F. (Spring Creek)
Umatilh S.F. (Spring Creek)
Umatilla S.F. (Spring Creek)
Umatilh S.F. (Spring Creek)
Urn&h S.F. (Spring Creek)
Umatilia SF. (Spring Creek)
Umatilla SF. (Spring Creek)
Umatilh SF. (Spring Creek)
Umatilh S.F. (Un Trib RM2)
Umatilla S.F. (Un Trib RM2)
Umatilla S.F. (Un Trib RM2)
Umatilla S.F. &In Trib RM2)

Site# Aae
IO
09
09
07
07
08
07
09
05
01
09
08
09
08

ii
07
07
10
13
13
14
14
13
13
14
14
14
14
13
13
13
13
14
14
13
13
14
14
14
13
14
13
14
14
14
13
13
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
40
39
39
39
39
39
39
39
39
39
39
39
39
39
39
39

PfA
P-A
P - A
P-A

f
1
1
2
1
2

i
2

:
2
2
2
3
H
3
1
0
0
0
1
1
0
0
1
1
1
1
1
1

1
1
2
2
1

2
2
2

2
2
2
2
3
1
1
0
1
1

:
1
1

1
1
2
2
2

2
1
1
1
1
1
2
1
1
2
1
2
3
3
2

0
1
1
1
1



APPENDIX I

Bull Trout Observations

Table I-1. Summary of Bull Trout Observations in the Umatilla River Basin, 1992 through 1994.

Umatilla (RM 78.5)
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Figure I-l. Length Frequency Histogram of Bull Trout Captured by Electrofishing or Trapping From May
1992 to October 1994, n = 145, (BULTROU2.CH3).
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Figure I-2. Time Frequency Histogram of Bull Trout Captured by Electrofishing and/or Trapping from April
1993 through October 1994, n = 145, (BULLTIME.CH3)
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Figure I-3. Length Frequency Histogram of Bull Trout Captured by Trapping and Electrofishing in the Spring
and Fall Months, 1993-1994, (BULTROUT.CH3).
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APPENDIX J

Table J-l. Summary of Landmarks and their Associated River Miles, Umatilla River Basin.

Location / Landmark RM Location / Landmark

Three Mile Falls Dam 3.7 Gibbon Railroad Yard
Horse Ranch 5 Mouth Of Meacham Creek
Tree Farm 5.5 Imeques C-mem-ini-kern
House on Bluff 7.4 Fred Gray’s Bridge
South Park Bridge 8.8 Enunit  Williams Place
Boyd’s Return 9 London Bridge
Boyd’s Dam 10.2 Reservation Boundary--Ryan Creek
Lookinglass Road 11.3 Larson’s Driveway
Maxwell Dam 15.2 Stage Coach Stop House
Simplot 1 7 Bar M Driveway
Stanfield Bridge 23 Bear Creek
I-84 Bridge 24.2 Old Silver Building
Dillon Dam 24.6 Corporation Hole
Echo Bridge 26.3 Umatilla Mainstem Forks
Westland  Dam 27.2 North Fork Umatilla River
Coldsprings Dam 28.2 Coyote Creek
Stanfield Dam 32.4 Woodward  Creek
Yoakum 37 South Fork Umatilla River
Barnhart  Bridge 42.2 Buck Creek
Forth’s Diversion 46.9 Thomas Creek
Mouth of Birch Creek 48.3 Shimmiehom Creek
PGG Building 51 Meacham Creek
ODFW, Receiver Site #4 56 Boston Canyon Creek
Pendleton Ready Mix 57 Bonifer Acclimation Site
Mission Bridge 59.5 Line Creek
Minthom Springs 64.5 Camp Creek
Cayuse  Railroad Bridge 67.0 Duncan
Cayuse Highway Bridge 67.5 East Meacham Creek
Louie Dick’s Fence 70.0 Butcher Creek
Thornhollow Railroad Bridge 71.0 Meacham
Badger Comer 71.8 North Fork Meacham Creek
Thomhollow Highway Bridge 73.5 Bear Creek
Weathers’s Place 74.5 Pot Creek
Mouth of Squaw Creek 76.7

RM

78.4

79.0
79.5
80.0
81.1

81.4
81.8
83.1

84.8

85.9

86.8
87.1

88.5
89.5
O-10
2.5
5.7
O-10

0.5

3.3
4.6

O-36

2.2
2.3
5.0
10.9

12.0
18.5

21.5
30.0

o-9.5
18.0
21.0

J-1



APPENDIX K
RECORD OF OBJECTIVE AND TASK COMPLETION FOR THE 1993-1994 STATEMENT OF WORK,

UMATILLA NATURAL PRODUCTION MONITORING AND EVALUATION PROJECT
(September 30,1993  to September 29,1994).

(I OBJECTIVE AND TASK STATUS PAGE NUMBER IN ANNUAL PROGRESS
REPORT WHERE COMPLETION OF TASK
IS DISCUSSED. AND COMMENTS. /I

OBJECTIVE 1. Estimate salmonid habitat

Task 1 .l Survey habitat Completed, ongoing Work done in 93/94  is discussed on pages 5 to
11 and 18 to 31; AupendixD

Task 1.2 Obtain habitat surveys from other agencies Completed, ongoing Habitat surveys are in progress, therefore only
some of the summaries are available.

Task 1.3 Digitize habitat data collected Completed, ongoing

Completed, ongoing

Anuendix  D

Task 1.4 Estimate usable habitat in the Umatilla Basin Habitat surveys are in progress, this will be
completed when all surveys are finished

OBJECTIVE 2. Biological samphng

Task 2.1 Collect Existing Data Completed Data collected prior to 1994 is not repotted in
the 93/94  progress report

II Task 2.2 Determine survey needs Completed Not in annual progress report
II

Task 2.3 Conduct Presence/absence surveys

Task 2.4 Conduct intensive biological surveys

Completed, ongoing

Completed, ongoing

Pages 9 and 30 in report

Pages 6 to 9 and 21 to 30 Appendix E in
P3l”ll i

Task 2.5 Conduct index site monitoring

Task 2.6 Evaluate snorkel techniques

Task 2.7 Examine age/size relationships

Task 2.8 Estimate salmonid  abundance in the Basin

Completed: ongoing

Not Initiated

Completed? ongoing

Initiated, ongoing

Pages 9 and 30, in the report

Time did not allow in 1994, to be done in 1995

Appendix H, pages I7 and 30, in report

this task can not be completed until all the
habitat and fish inventory work is comnleted
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I/ OBJECTIVE AND TASK STATUS PAGE NUMBER IN ANNUAL PROGRESS
REPORT WHERE COMPLETION OF TASK
IS DISCUSSED, AND COMMENTS. I/

OBJECTIVE 3. Estimate salmonid reproduction
I I I

II Task 3.1 Estimate adult escapement above Three Mile Dam Completed, ongoing Appendix F, pages 11 to 13 and 3 1 to 34
I I II

Task 3.2 Conduct spawning surveys Completed, ongoing Appendix F, pages 11 to 13 and 31 to 34

Task 3.3 Estimate spawning statistics Completed, ongoing Appendix F, pages 11 to 13 and 3 1 to 34

Task 3.4 Estimate total egg deposition Initiated, ongoing

Task 3.5 Compare findings in the Umatilla Basin to adjacent basins Initiated, ongoing

OBJECTIVE 4. Estimate smelt production

Task 4.1 Install rotary screw traps Completed Pages 13 to 15 and 35 to 37

Task 4.2 Construct and install pipe traps Completed Pages 13 to 15 and 35 to 37

Task 4.3 Operate rotary traps Completed, ongoing Pages 13 to 15 and 35 to 37 Appendix G

Task 4.4 Operate pipe traps Completed, ongoing Pages 13 to 15 and 35 to 37 Appendix G

Task 4.5 Operate pipe traps Completed Pages 13 to 15 and 35 to 37 Appendix G

ask 4.6 Estimate Trap Efficiencies Completed, ongoing Pages 13 to 15 and 35 to 37 Appendix G

I
Task 4.7 Determine differences in trapping rates between hatchery and natural smelts

I
Initiated, ongoing

I
Lack of juvenile hatchery salmonids captured
prevented the completion of this task

II Task 4.8 Estimate total smolt production Initiated, ongoing Critical uncertainties prevented the
development of a reasonable estimate of smolt
production.

Task 4.9 Calculate egg to smolt survival rates Initiated, ongoing

Task 4.10 Determine smolt survival rates Initiated, ongoing Requited the completion of task 4.9, and
downstream trapping

II Task 4.11 Examine PIT tags as a tool in the Umatilla River Completed PIT tags were determined not to be effective
until detection rates in the mainstem Columbia
River are increased above current levels
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I/ OBJECTIVE AND TASK STATUS PAGE NUMBER IN ANNUAL PROGRESS
REPORT WHERE COMPLETION OF TASK
IS DISCUSSED. AND COMMENTS.

OBJECTIVE 5. Determine salmonid life history characteristics

Task 5.1 Examine relationships between habitat and salmonid abundance Completed, ongoing Appendix D and E

II Task 5.2 Determine migration patterns Completed, ongoing pages 35 and 36
I II

Task 5.3 Determine age and growth  information through scale analysis

Task 5.4 Compare life history patterns with salmonids outside of the Umatilla Basin

OBJECTIVE 6. Determine the genetic and ecological risks of hatchery programs

Completed, ongoing

Initiated, ongoing

Initiated, ongoing

Appendix H, pages 17 to 39

This objective was not directly addressed in
1994

OBJECTIVE 7. Determine if hatchery supplementation enhances production of natural steelhead Initiated, ongoing This objective was not directly addressed in
1994

II OBJECTIVE 8. Estimate tribal harvest of adult salmonids I I II
Task 8.1 Develop creel survey design Completed, ongoing Pages 15 to 16 and 38

I II
II Task 8.2 Train creel survey design I Completed, ongoing I Pages 15 to 16 and 38 II

Task 8.3 Finalize creel design when seasons are set

Task 8.4 Conduct creel surveys

Task 8.5 Summarize and Report data

ADDITIONAL TASKS COMPLETED IN 1993/1994

Completed, ongoing

Completed? ongoing

Pages 15 to 16 and 38

Pages 15 to 16 and 38

Completed, ongoing

Completed, ongoing

Pages 15 to 16 and 38

Quarterly and annual progress reports: develop
1994/1995  Statement of work; purchase
equipment and materials. hire and train
seasonal workers.
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